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Arctic Winter Operation of 


THE PROBLEMS inherent in Arctic winter operation of auto- 
motive equipment are well known and documented, as are the 
solutions. The goal set by the military during World War II 
was the operation of properly winterized machinery at tem- 
peratures as low as-65 to-70 F. The old question, “Will it 
run at 70 below?” is still frequently asked of machinery and 
petroleum suppliers. The answer is a qualified yes. Although 
it is not economically feasible to work machinery hard at sus- 
tained temperatures much below -40 F, equipment can be, 
and is, operated at -70 F for short periods. This success has 
been achieved through the development of special winteriza- 
tion aids and petroleum products. These are the direct result 
of more than 30 years of cooperative research by the automo- 
tive and petroleum industries, the military, and civilian users 
of the equipment. 

However, the discovery of oil on the Alaskan North Slope 
has resulted in a resurgence of winter operating problems 
commonly encountered in the interior of Alaska during the 


Will It Run at 70 Below? 
A Progress Report on 


Automotive Equipment 


J. A. Miller 


Chevron Research Co. | 


H. R. Porter and J. D. Lewis” 
Standard Oil Company of California | 


1940s. Most experts agree that the problems result from not — 
only the extremely severe weather but from logistics and lack | 
of experience on the part of the operators. The problems wer 
most acute during the winter of 1969-1970, when construc- ) 
tion on the North Slope was at its peak. The problems, how- | 
ever, did not indicate any gross deficiencies with the equip- 
ment or the fuels and lubricants being used. Work on the 
North Slope was virtually at a standstill during the winter of 
1970-1971; thus few vehicles were being used and operating 
problems were drastically reduced. However, one contractor 
who did operate during that winter attributed the reduction in 
problems to the skill of the operators rather than to other 
factors. 

A few facts about Alaska, its geography, and its weather are 
needed to make the following discussion on Arctic winter 
operation more meaningful. Alaska was purchased from 
Russia in 1867 for $7.2 million—about 2 cents an acre—and 
was admitted to the union on January 3, 1959. The largest 


ABSTRACT 


This paper describes special winterization aids and petroleum 
products that have been developed to make possible the opera- 
tion of automotive machinery, on an emergency basis, at tem- 
peratures as low as-70 F. A package of five basic petroleum 
products appropriate for use on the North Slope of Alaska has 
served there successfully for several years at temperatures con- 


sistently in the -40 F range. The products may be blended to 
obtain additional properties. The motor gasoline and diesel 
fuels developed for this package are discussed, along with the 
pour point and viscosity properties of Arctic winter lubri- 
cants—motor oils, ATF and torque fluids, hydraulic oils, gear 
oils, and greases. 


state in the union, Alaska is 2.5 times the size of Texas, with 
an area of 586,400 square miles. This is about one-sixth the 
total area of the United States, as illustrated in Fig. 1. The 
state is unique in that its borders stretch almost 3000 miles 
from east to west. 

In spite of its size, Alaska ranks fiftieth in population, with 
slightly less than 300,000 people. About 40% of Alaskans 
live in cities (Fig. 2); more than 80% of the urban population 
is concentrated in Anchorage, Fairbanks, Juneau, Ketchikan, 
Sitka, and Kodiak. 

Since Alaska has less than 2000 miles of highway within its 
borders and only one railroad connecting Anchorage with 
Fairbanks, transportation is essentially by air. The lack of 
surface transportation plus the great distances in Alaska create 
serious logistics problems in remote areas, and this has a very 
marked influence on the operation of automotive equipment. 

There are three main geographical areas in Alaska that are of 
interest insofar as winter operation of automotive equipment 
is concerned. The first is the mountainous Pacific coast south 
of the Alaska Range. Although below-freezing temperatures 
exist throughout the winter, the weather is relatively mild and 
comparable to that of much of northern United States and 
southern Canada. Properly winterized vehicles experience 
little difficulty during winter operation in this area. 

The second area is the interior, the hilly plains region 
between the Alaska and Brooks Ranges running from the 
Canadian border westward to the Bering Sea. Third is the 
North Slope, the tundra plains extending northward from the 
foothills of the Brooks Mountains to the Arctic Ocean. This is 
the region of almost total darkness and subzero temperatures 
throughout the winter. The first frost can be expected on the 
North Slope sometime between the middle of August and the 
first of September. Zero-degree temperatures begin about 
September 15, and subzero temperatures exist from November 
through March. This is the area where extremes in Arctic 
winter operating problems are encountered, and it is here that 
one would expect complete winterization to be mandatory 
if difficulties are to be avoided. This is not the case—winter- 


Fig. 1 - Map of Alaska superimposed on map of the con- 
tinental United States, showing relative size 


ization on the North Slope is minimal, and it varies markedly 
throughout the interior. 


ARCTIC WEATHER PATTERNS 


Fig. 3 compares the atmospheric temperature and wind pat- 
terns for Barrow (North Slope) and Fairbanks. The tempera- 
tures shown are the highest and lowest daily temperatures for 
each month of the year and the “normal daily” average for 
each month. The winds are the prevailing direction and mean 
speed for each month. These are mild wind conditions for the 
area. Blows up to 60 and 70 mph are not uncommon; and 
sometimes the wind lasts for several days. The high winds on 
the North Slope add measurably to the operating problems 
created by low temperatures. They create “snow storms” that 
obscure visibility to the extent that work must stop. When 
this happens, another factor involving wind must be con- 
sidered, namely, its effect on cooling rate. 

Fortunately, it takes a relatively long time for a thoroughly 
warmed-up piece of equipment to cool to ambient tempera- 
ture; and this time is longest in still air. It is this lag in cooling 
that accounts for many reports of starting and operating at 
extremely low temperatures. The vehicle components and 
the fuel and lubricants had not reached ambient conditions. 

It is the temperature of the components of the machine, not 
the air temperature, that governs operation. 

When a piece of equipment is exposed to a high wind at any 
given ambient temperature, the cooling rate is greatly acceler- 
ated. Exposure to the wind has the same effect as exposing 
the equipment to still air at very much lower temperatures; 
and the higher the wind velocity, the lower the equivalent still 
air temperature. Fig. 4, which illustrates this point, is based 
on data published by Kim Hotstart Manufacturing Company 
and shows an approximate relation between ambient tempera- 
ture, wind velocity, and equivalent still air temperature. Note 
that the condition of a piece of equipment exposed to 30 F 
air temperature and a 40 mph wind equals that of equipment 
exposed to an atmospheric temperature of 0 F without wind. 
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Fig. 3 - Atmospheric temperature and wind patterns for Barrow and 
Fairbanks 
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“ig. 4 - Effect of ‘“‘wind chill” on temperatures (approximate values 
ssumed under steady-state conditions and constant humidity). Based 
n data published by Kim Hotstart Manufacturing Company 
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ikewise, at -45 F, the equivalent exposure temperature is 
112 F. Thus, any protection from the wind, no matter how 
dimentary, is highly beneficial and should not be overlooked 
is a part of any winterization program. 

Many people are confused by this concept and try, errone- 
usly, to use the lower equivalent still-air temperatures as de- 
ign limits for equipment and petroleum products. A piece of 
chinery cannot be cooled to a temperature lower than the 
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Fig. 5 - Practical minimum temperature map of Alaska for the month 
of January 
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Fig. 6 - Practical maximum and minimum temperatures for North 
Slope 


surrounding atmospheric temperature, regardless of wind ve- 
locity. Wind affects only the cooling rate; nothing would be 
gained by using the lower temperatures in designing machin- 
ery or selecting fuels and lubricants. 

The temperatures discussed are interesting, but they are of 
little use in designing equipment or products for Arctic winter 
service. They do not tell how often the temperature occurs 
during a given period or how long it persists; and this is the 
information needed to set specifications for fuels, lubricants, 
and machinery. 

To obtain this information, we completed a statistical anal- 
ysis of weather data throughout the United States, including 
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Alaska, and developed two arbitrary temperatures which we 
call “practical maximum” and “practical minimum” tempera- 
tures. These represent a statistical compromise between the 
mean maximum or minimum temperature and the highest or 
lowest temperature recorded for an area. They are encoun- 
tered several times each month. 

From these data, we have constructed isothermal practical 
maximum and practical minimum temperature maps for each 
month of the year. Fig. 5 is a practical minimum map of 
Alaska for the month of January. More than 30 years of ex- 
perience has established that petroleum products that per- 
form satisfactorily at these temperatures will provide satis- 
factory performance throughout the winter in areas where 
they exist. Fig. 6 is a plot of the practical maximum and prac- 
tical minimum temperatures for the North Slope for each 
month of the year. 

As previously noted, outside the Arctic areas, Alaskan win- 
ter temperatures are very similar to those encountered in 
many parts of northern United States and southern Canada 
(Fig. 7). This point is brought up because the emphasis on 
Arctic winter operation has led many operators to believe 
that winterization is only necessary under extreme climatic 
conditions. This is not true; it is beneficial for all cold 
weather operations—only the degree of winterization varies 
with the climate. Many road failures and operating problems 
could be avoided in mild winter areas by observing proper 
winterization practices. 


WINTERIZATION 


Winterization is nothing more than the careful preparation 
of men and machinery so that both can function effectively 
at the lowest temperatures to which they may be exposed. 


of U. Ss. ee: month of January 


The key to successful winterization is the application and re- 
tention of heat by all available means. When full-scale opera- 
tion of automotive equipment under Arctic winter conditions 
was first attempted, starting was virtually impossible because 
fuels were not designed for subzero temperatures. Crankcase 
oils were too viscous to permit necessary cranking speeds; and 
batteries, cranking systems, and ignition systems were inade- 
quate. Lubricants could not be poured from containers; gear 
oils and greases were too “heavy” to permit free motion of 
moving parts; fuel systems froze or plugged with wax; and 
accessories, such as fan belts, motor mounts, and tires, be- 
came brittle and failed. (Failure due to embrittlement is still 
one of the most serious problems left to be solved.) Only ex- 
treme emergency measures made operation possible. 

The early measures generally consisted of applying external 
heat from any available source, usually a blow torch, bonfire, 
or pan of burning oil placed under the vehicle. In most cases, 
starting was accomplished; but many vehicles were lost by 
fire. Therefore, it was common practice to keep an engine 
running once it was started. This is still customary, but 
generally for different reasons. 

In order to minimize the amount of external heat required, 
winterization aids and winter lubricants were improvised. The 
first winterization aids were crude—a heavy blanket draped 
around the engine or a blanket placed over the hood and a 
burning electric light next to the engine. Today there is a 
wide variety of winterization equipment in use. Included are 
electric block and crankcase heaters, insulated battery boxes, 
battery heating pads, trickle chargers, thermostatically oper- 
ated radiator shutters, insulated and heated fuel systems, 
gear boxes, transfer cases, transmissions, differentials, and, of 
course, cab and cargo space heaters. Alcohol injection system 
are used to prevent icing on equipment that depends on com- 
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pressed air. In addition, powerful, effective gasoline or kero- 
sene heaters are available for applying external heat when the 
situation demands. 

There is no simple rule of thumb for determining the num- 
ber of winterization aids needed. The climate, the particular 
piece of equipment involved, operating conditions, and sched- 
ules, as well as storage and maintenance facilities, must be 
considered. For example, a line haul truck may be equipped 
with all or nearly all these devices if unheated or open storage 
is all that is available at the end of the run. On the other 
hand, a city delivery van, always parked in an unheated 
garage at the end of the day, may employ only a block heater 
and winter-grade fuels and lubricants. Usually, this is also 
sufficient winterization for personal automobiles. Commercial 
vehicles, such as rental cars, are generally equipped with elec- 
tric block, crankcase, and battery heaters and, in some cases, 
trickle chargers. In mild winter climates, changing to winter- 
grade fuels and lubricants is sufficient winterization. Only 
experience can dictate the necessary degree of winterization. 


SPECIAL WINTER PETROLEUM PRODUCTS 


The first special lubricants for Arctic winter use were impro- 
vised in the field by blending crankcase, gear, and hydraulic 
oils with gaosline or kerosene to obtain the proper viscosity 
for low-temperature starting and running. This practice is 
highly satisfactory when dilution is properly controlled, and 
it is used today when it is necessary to operate at temperatures 
below those for which the lubricants at hand were designed. 
However, care must be taken not to overdilute because too 
low a viscosity can result in oil consumption and seal leakage 
problems and, in extreme cases, failure due to lack of lubrica- 
tion. For these reasons, special winter petroleum products 
have been developed. Those in general use (Table 1) permit 
operation of fully winterized equipment at -60 to -70 F, so 
that the low-temperature operating problems associated with 
fuels and lubricants in Alaska and elsewhere 20-30 years ago 
have been virtually eliminated. However, it must be remem- 
bered that the use of winter petroleum products and winteriza- 
tion aids does not assure troublefree operation. All elements 
of the machine must be mechanically sound and they must be 
kept that way. Batteries must be fully charged at all times, 
and electrical systems must be free of defects. 

Starting is still the most serious problem associated with cold 
weather operation. Today, however, failure to start usually 
results from weak batteries or defective ignition systems, in 
the case of spark ignition engines. The latter is due to poor 
maintenance or neglect. Many battery failures occur because 
the operator is unaware that the current required to charge a 
battery increases as the battery temperature decreases; and, 
at very low temperatures, the capacity of the charging system 
may not be sufficient to recharge the battery. Thus, a battery 
can fail even though the ammeter has indicated a positive 
charge while the engine has been running. 

To be effective, machinery must be winterized well before 
e onset of cold weather, for it is virtually impossible to lu- 
bricate a piece of equipment when the fittings are frozen and 


Table 1 - Special Winter Petroleum Products 


Product Specification 
Gasoline Federal specification VV-G-76B 
classes D and E 
Military specification MIL-G-3056C 
Type Il 
Diesel fuels ASTM 1-D and 2-D 


Federal specification VVF-800a 
grade DF-A and DF-1 


SAE grades 5W, 10W, 5W-20, 5W-30, and 10W-30 
MIL-L-10295B—subzero motor oil (5 W-20) 
MIL-L-2104B—Amended 3—10W-30 motor oil 
MIL-L-46152—10W-30 MIL-B/SE motor oil 


Crankcase oils 


Gear oils SAE grades 75 and 80 
MIL-L-10324A—subzero gear oil (SAE 75) 
MIL-L-2105B—multipurpose gear oil (SAE 80) 

Greases NLGI grades 000, 00, 0, 1, and 2 


MIL-L-10294B—automotive and artillery grease 
(NLGI-2) 


Antifreeze solutions 

Anti-icing fluids 

Ether-base starting fluids 
Low-temperature hydraulic oils 
Arctic break fluid 


Related products 


°F 


Temperature, 


California Summer Day 


Alaska Winter Day 


Fig. 8 - Ambient and passenger car engine operating temperatures for 
fully warmed up engines : 


covered with snow and the summer lubricant is congealed in 
the working parts. It is equally important to change to 
summer-grade petroleum products and remove winterization 
aids when warm weather prevails. 

It is also necessary to remember that once a properly winter- 
ized machine is operating, engine temperatures are almost in- 
dependent of ambient temperatures. Fig. 8 compares the 
water and crankcase oil temperatures of a passenger car driven 
on the Alaska Highway at -20 F with those of a car driven on 
the Santa Monica Freeway in California at +80 F. They are 
essentially the same. Fig. 9 presents operating temperatures 
for construction equipment working at Livengood, Alaska, 
during the winter of 1969-1970. Note the same pattern. 
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Therefore, fuel dilution must always be carefully controlled 
in order to avoid failure from lack of lubrication at normal, 
higher operating temperatures. 


NORTH SLOPE OPERATION 


Wind and subzero temperatures are not the only problems 
to be coped with in operating automotive equipment during 
the winter on the North Slope or other remote areas of Alaska. 
Supply, storage, and maintenance problems are almost as 
great. There is an ice road to the North Slope that is used in 
the winter, but almost all materials and supplies are brought 
in by air or by barge. Barge deliveries are limited to a few 
short weeks in the late summer; so the bulk of the material on 
the North Slope is flown in. Fairbanks, the nearest supply 
point, is some 400 miles south across the Brooks Mountains. 
Supplying the North Slope is expensive. 

Petroleum products account for a major portion of the ton- 
nage flown to the North Slope; so any simplification to the 
line of products needed or any reduction in the number of 
products that must be available is highly desirable. A very 
successful North Slope petroleum package was developed 
with this in mind, and it consists of five basic products: 


. Arctic winter-grade motor gasoline. 

. All-purpose distillate fuel (APF)—jet A-50. 
. SAE 5W-30 motor oil. 

. MIL-L-2105B gear oil—SAE 75. 

. Special multipurpose grease—NLGI 2. 
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With on-the-site blending, the other products required for 
operation at temperatures as low as -70 F can be produced. 
The motor gasoline is for all gasoline applications. The APF 
is for jet and diesel engines and space heating and cooking; it 
also serves as the diluent for on-the-site blending. The lubri- 
cants are for all services; and the SW-30 motor oil comprises 
the base oil for torque fluids, automatic transmission fluids 
(ATF), and hydraulic oil. The products produced by blending 
are: 


1. -70 F ATF and torque fluids—SW-30 motor oil + 25% 
APF. 

2. -70 F hydraulic oil—SW-30 motor oil + 40% APF. 

3. -70 F crankcase oil—5 W-30 motor oil + 10% APF. 

4. -70 F gear oil—SAE 75 gear oil + 20% APF. 


Compressor Engine 


Fig. 9 - Typical temperatures at which road building equip- 
ment was used at Livengood, Alaska, during the winter of 


1969-1970. 


Fig. 10 - Gasoline-powered truck parked at campsite with electric 
block heater 


operating temperature established by the user and with the 
viscosity characteristics of the motor oil and gear oil. 

The package does not eliminate the need for antifreeze, anti- 
icing fluids, ether-base starting fluid, and Arctic brake fluid. 
However, the five basic products and the related products have 
successfully replaced a dozen or more products that would 
normally be used if supply and distribution problems were not 
limiting. Most of the contractors operating on the Slope 
during the last two winters used the package for their equip- 
ment, and some logged more than 5000 working hours with- 
out any operating difficulty associated with fuels or lubricants. 

In spite of the severe weather, winterization of equipment is 
minimal, primarily because of cost. For gasoline-powered 
vehicles winterization generally consists of installing an electric 
block heater and a heavy-duty cab heater and the use of winter 
petroleum products. The engines are shut down whenever the 
cars are parked at the camp, where electricity is available 
(Fig. 10). At the work site, the engines are idled not because 
of starting problems but for driver comfort. It is general prac- 
tice throughout the interior of Alaska to build up cab heat by 
starting a car 1/2 hr or more before using it. 

Continued idling can cause trouble unless the idle speed is 
high enough to prevent icing of the tail pipe, which makes the 
engine stall; starting can also be a problem if the car is left 
unattended for a prolonged period. The icicle shown in Fig. 


The percentage of APF shown varies with the minimum : 
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Fig. 11 - Icicle formed on tailpipe of car that had idled for several 
hours at about 500 rmp in -30 F cold 


Fig. 13 - Exhaust heat piped to bed on dump truck 


11 was formed after several hours of idling at-30 F. Idle 
peed was estimated at 500 rpm. 

Winterization of construction machinery, which is also mini- 
mal, usually consists of an insulated and heated cab and radia- 
tor and hood blankets or radiator shutters (Fig. 12). Dump 
trucks have exhaust heat piped to the bed to prevent the load 
from freezing to it (Fig. 13). 

Construction equipment is never intentionally shut down at 
the work site because of the high cost of restarting. When a 
machine is cold soaked at -20 to -30 F for 24 hr or more, it 


Fig. 14 - Dozer operating in Arctic terrain 


must be heated before restarting. Otherwise, there is too 
much risk of mechanical damage due to metal embrittlement. 
Likewise, a machine that has idled for a long time must be 
carefully exercised before it is put to work. Failure to exer- 
cise the machine until all components are warmed up results 
in needless failures due to rubber or metal embrittlement. 

Rubber and metal embrittlement also set the minimum oper- 
ating temperature for construction equipment. There is gen- 
eral agreement that -40 F is the limiting temperature below 
which the risk of structural failure makes operation economi- 
cally unattractive. Hydraulic hoses, tires, and fan belts, in that 
order, Were reported to be the most critical items. Of the 
metal parts, scraper blades and bucket teeth are the most vul- 
nerable. The dozer ripper shown in Fig. 14 had the ripper as- 
sembly pulled from the frame when the driver attempted to 
rip through on unexpectedly hard piece of ground. The tem- 
perature was reported at -45 F. 

Driver comfort and efficiency is another factor that dictates 
the - 40 F limiting operating temperature. A cold, shivering 
operator is not efficient; and there is no room for driver error 
at subzero temperature if accidents like the one described are 
to be avoided. To keep a driver comfortable at temperatures 
below -40 F would require the use of more expensive, better 
insulated cabs and higher output heaters. This is not economi- 
cally attractive, either. Thus, men, materials, and economics 
set the practical minimum operating temperature for the 
North Slope. 

Dust is another problem that must be coped with during 
winter construction on the North Slope and elsewhere in 
Alaska. The soil condition and the accumulation of dust on 
a piece of equipment engaged in highway work are shown in 
Figs. 15 and 16, respectively. The dust is highly abrasive; and 
unless air filters are cleaned regularly, abnormal engine wear is 
experienced. One contractor reported losing several engines 
from abrasive wear during a heavy blow. The machines were 
left idling when the storm hit. The crews returned to the work 
site three -days later and found all the engines stopped because 


Fig. 15 - Soil conditions typical of those encountered in winter con- 
struction on the North Slope 
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Fig. 16 - Dust accumulated on equipment used in highway construc- 
tion on North Slope 


snow and dust had choked off the air supply. But before the 
engines were stopped, the ingested dust had worn out the rings 
and liners. 

In spite of the problems, work is successfully completed at 


subzero temperatures; and in an emergency the temperature 
may be -70 F. 


PROPERTIES AND PERFORMANCE OF NORTH SLOPE 
PETROLEUM PACKAGE PRODUCTS 


MOTOR GASOLINE - Volatility is the most important phys 
ical property of a gasoline affecting low-temperature opera- 
tion. It controls starting, warmup, acceleration, power output 
and fuel economy. Other properties such as octane number, 
gum, and sulfur, are of minor significance and are not consid- 
ered here. The volatility characteristics (ASTM D 86 distilla- 
tion and Reid vapor pressure) of winter gasolines are shown in 
Table 2. 

The figures shown for commercial winter gasoline are aver- 
age values for the Pacific Northwest and are typical of the vol 
tility characteristics of gasolines used in Alaska. They do not 
represent any given brand; the numbers were obtained from 
the 1969-1970 Bureau of Mines Survey (1)*. The average 
commercial gasoline meets federal specifications for class D 
and E automotive gasolines and, except for the 90% evapo- 
rated temperature, this fuel is a Type II combat gasoline. Class 
E gasolines are specified for use in Alaska from mid-Septembe 
through mid-April and class D for the remainder of the year. 
The military defines a Type II fuel as an all-purpose motor fuel 
suitable for use where the mean temperature is consistently 
below 32 F. : 

The significance of gasoline volatility is illustrated in Fig. 17 
which plots the ASTM D 86 distillation data for the commer- 
cial winter gasoline; the limits are federal specifications for 
class E gasolines. For easy starting and rapid warmup, acceler- 
ation, and power, the gasoline must be volatile (low boiling 
plus high vapor pressure); and the lower the temperature, the 
more volatile must it be. However, the front-end and mid- 
range volatility is limited because of vapor lock, hot starting, 
stalling, and carburetor icing. Tail-end volatility is controlled 
because high-boiling gasoline fractions cause fuel dilution, 
plug fouling, and deposit problems. Maximum vapor pressure: 
are specified, but they are not limiting. The limiting criterion 
for controlling overall hot fuel handling (vapor lock, etc.) is 
the temperature at which the V/L of 20 is reached. 

Gasoline volatility characteristics are a compromise, and ex- 
perience has shown that the one illustrated is a good one. A 
recent API study (2) showed that in modern automobiles 
gasolines with similar volatility characteristics would provide 
satisfactory starting, without starting aids at temperatures 
down to -10 F. Satisfactory warmup was also obtained from 
0-15 F. With starting and winterization aids, these gasolines 
can be used at -70 F. 

Since the volatility characteristics are controlled by the re- 
finer, the user only need be sure that he has the right volatility 
grade on hand before the cold sets in. It is virtually impossibk 
by practical means to increase the volatility of a gasoline in th 
field. The user must also be concerned that he does not have 


*Numbers in parentheses designate References at end of: 
paper. 
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Table 2 - Volatility Characteristics of Winter-Grade Gasolines 


Gasoline 
Federal Military 
Specification Specification 
VV-G-76B MIL-G-3056C Commercial 
Volatility Class 
Characteristics D E Type II Winter 
ASTM D-86 Distillation, F 
10% Evap., max 131 122 122 108 
50% Evap., min 170 170 160 201 
max 235 230 203 ~ 
90% Evap., max 365 365 302 335 
End point, max 437 437 - 412 
Reid vapor pressure, lb max jie ye 14.5 12-14 12.6 
Temperature, F min for V/L=20 116 105 — 119 


Front End Midrange Tail End 


Average Regular Grade 
Winter Gasoline 
Pacific Northwest 
Winter 1969-1970 

RVP = 12.2 psi 
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Fig. 17 - Significance of an ASTM D 86 distillation curve 


to use a highly volatile Arctic winter fuel during the spring or 
summer. If such a fuel is used during spring and summer, 
vapor lock and carburetor icing problems can be expected. 
These are not insurmountable problems, however; volatility 
can be decreased by blending the winter-grade fuel with less 
volatile gasoline. 

The usual handling precautions must be observed with any 
gasoline, regardless of the temperature at which it is being 
used; and special precautions must be taken to prevent con- 


tamination with snow or water if fuel system icing is to be 
avoided. Alcohol is usually added to the gasoline each time 
the vehicle is fueled, to prevent icing. 

WINTER DIESEL FUELS - The free flow of a distillate fuel 
depends on its pour and cloud points, and these are the two 
physical properties that must be considered in selecting a 
diesel fuel for winter use. Other properties—cetane number, 
viscosity, and so on—are of secondary importance. 

Pour point defines the temperature at which wax crystals 
stop fuel flow. It is an arbitrary value 5 F higher than the tem- 
perature at which the wax crystal matrix prevents flow in the 
ASTM Test D 97. ; 

The cloud point identifies the temperature at which wax 
crystals separate from the fuel. It is defined by ASTM Test 
D 2500 and is the temperature, expressed in increments of 
2 F, at which a cloud or haze appears at the bottom of the test 
jar when the fuel is cooled under prescribed conditions. These 
wax crystals are not large enough to impede fuel flow but are 
carried with the fuel as it circulates. On the average, the cloud 
point is about 8 F above the natural pour point (no pour 
depressant added). However, this average differential may not 
apply to a particular fuel. Therefore, measured cloud and 
pour point values should be used in selecting a fuel for winter 
use. 

The ASTM pour and cloud points set the minimum ambient 
temperature at which an engine can be operated on a waxy 
distillate without the application of auxiliary heat. If the tem- 
perature of the fuel reaches its pour point, it solidifies in the 
system and cannot be pumped. If the engine is operated with 
the temperature of the fuel at or below its cloud point, the 
wax crystals circulated with the fuel clog screens, filters, or 
restrictions (sharp bend fittings, turns, etc.) in the fuel lines; 
and the engine stops. When either condition is encountered, 
the only solution is to melt the wax by applying external heat 
or to remove it physically. 

For these reasons, the ASTM classification for diesel fuels 
recommends that the pour point be specified 10 F below the 


11 


nnn nnn ee ea UE UE EEE ESSER 


Table 3 - Physical Properties of Winter Diesel Oils 


Fuel Type and Grade 
ASTM VV-F-800a 
Properties 2D 1D DF-1 DF-A 
Pour point, F 20) =o) -45 =e () 
Cloud point, F -10 a5 =) ~ 
Freezing point, F - - - -63 
Cetane number SWS) BYf/ 46 40 
Viscosity at 100 F, cs 2.05 1.83 1.62 17 
Gravity, °API 40.1 41.6 42.0 3955 
Heating value, Btu/gal 136,350 135,400 134,710 127,300 
ASTM D 86 distillation 
temperature, F 
IBP 315 335) 341 320 
10% Evap. 364 388 363 348 
50% Evap. 458 450 415 408 
90% Evap. Sit 520 S25 470 
End point 628 580 683 521 


ambient temperature at which the engine is to be run, except 
where fuel heating facilities are provided. This is an attempt 
to eliminate the wax plugging problems associated with cloud 
point. With properly winterized equipment—insulated and/or 
heated fuel tanks, filters, and lines—or vehicles that are garaged 
in heated storage, pour point specifications provide adequate 
protection against waxing problems. This is not true for mar- 
ginally winterized equipment; and for this reason, Alaskan 
winter diesel fuels are often manufactured to cloud point 
specifications. 

Table 3 shows typical physical properties of distillate fuels 
used successfully in Alaska winter service. The properties are 
typical for a given fuel, not specification values for the type 
and grade indicated. 

The pour points and cloud points are the only properties 
that show a marked change between grades. The other proper- 
ties are essentially the same, and the differences noted are not 
great enough to have a significant effect on engine operation 
or performance. 

Fortunately, diesel engines have a very broad appetite. They 
can be operated on fuels ranging from JP-4 (a gasoline-type jet 
fuel) to a light mineral oil. Thus, when it is necessary to use a 
fuel at temperatures below its pour point, simply lower the 
pour point by blending with a lower wax content stock. This 
is customary today, and cloud and pour points are adjusted at 
the refinery to meet weather conditions in the area where the 
fuel is to be used—just as gasoline volatility is tailored to cli- 
matic conditions. It is desirable to have the pour and cloud 
points adjusted at the refinery, but on-the-site blending of 
ASTM 1D and 2D fuels with kerosene or jet fuel to provide 
the proper pour characteristics is not uncommon. 

Two questions are generally raised when kerosene or jet fuel 
is substituted for No. 1 or 2 diesel fuel. The first involves the 
effect of the change in cetane number; the second centers 
around the loss in power and fuel economy due to the reduced 
heating value. 


Early work by Porter (3) established that cetane number has 
a measurable effect on starting at temperatures above 40 F. 
The higher the cetane number, the easier the starting. Below 
4O F the effect of cetane number is negligible. This early wor 
has been confirmed by numerous investigations and years of 
field experience. Starting a diesel engine at lower tempera- 
tures requires starting fluid and/or auxiliary heat. Therefore, 
the differences in cetane number shown are of little practical 
significance insofar as winter operation in Alaska is concerned. 

Within broad limits, power output and fuel economy are 
proportional to the volumetric heating value of the fuel; and a 
reduction in Btu content will result in a loss in power or econ- 
omy. However, the difference between the heating values of 
fuels normally used in diesel engines is not more than 5-6%; 
and unit injector engines will not lose more than this in maxi- 
mum power. Other types of injection systems may lose up to 
10% in power because of differences in fuel characteristics. 
These losses are smail in comparison to those that are caused 
by changes in operating conditions—continued idling, altitude, 
or temperature—or the mechanical condition of the engine. 

The usual handling precautions must be taken with diesel 
fuels regardless of the temperature, and it is imperative that 
fuel of proper pour and cloud points be available before cold 
temperatures set in. Anti-icing fluids should also be used to 
prevent fuel system icing. No operating difficulties are experi- 
enced if a low-pour diesel fuel is used in the summer—it just 
costs money. ; 

Based on our experience, currently available gasolines and 
diesel fuels are satisfactory for all Alaska winter operations, 
provided the limitations and precautions cited are not over- 
looked. 

ARCTIC WINTER LUBRICANTS - Two physical proper- 
ties of lubricating oils are of prime importance in Arctic winte1 
operation. These are pour point and viscosity, with viscosity 
being the most critical. The need for an oil to have a pour 
point 10 or more degrees below the minimum temperature to 
which it will be exposed is obvious. First, it must pour freely 
from containers in order to be used; and, second, it must cir- 
culate freely in whatever system it is intended to lubricate or 
actuate. It is possible to start an engine when the oil is solid 
in the crankcase. The wax crystal matrix that stops flow is 
weak in shear; if sufficient cranking power is available, the en- 
gine can be started. But, when starting is accomplished, en- 
gine failure from lack of oil circulation can be expected. For- 
tunately, the pour point of a lubricant can be easily controlled 
by the proper use of pour-depressing additives. These mate- 
rials alter the structure of wax crystals so they cannot form a 
matrix to impede flow. All oils in use today have sufficiently 
low pour points to make them usable at the minimum tem- 
perature for which they are designed. 

Thus, viscosity becomes the limiting factor in selecting an 
oil for a given application under low-temperature conditions. 
In an engine, viscosity controls friction and oil circulation. 
These influence the following performance factors: 


1. Starting and warmup. 
2. Power output and fuel consumption. 
3. Engine cooling. 


Table 4 - Limiting Viscosities for Oils Developed 
for North Slope Package 


Estimated 
Viscosity, 
Product | SUS Limitation 
Crankcase oil 40,000 Cranking 
Transmission fluid 30,000 Shifting and circulation 
16,000 Engine stalling 
Gear oil 100,000 Shifting and circulation 
Hydraulic oil 4,000 Pump cavitation 


Table 5S - Pour Point and Viscosity Characteristics of 
Winter Motor Oils 


Oil 


MIL-L-10295B Commercial 


Characteristics SAE SW-20 SAE 5W-30 Diluted SAE 5W-30 
Pour Point, F —65 max. -50 =D 
Viscosity, SUS 

210 F 45 min. 67 54 

100 F 140 262 160 

OF 3,800 4,300 1800 

-40 F (ext.) 39,100 max. 26,000 9000 
Viscosity index 152 r 230 260 
Limiting cranking 

temperature, F -40 —50 SU 


4. Starting wear. 

5. Oil consumption. 
6. Oil leakage. 

7. Engine noise. 


The first four items require a low-viscosity oil for optimum 
performance; the last three need a high-viscosity oil. 

Starting is the most critical factor, and it is generally agreed 
that the viscosity of the oil film on the cylinder walls controls 
the cranking speed. If the viscosity is too high, a cranking 
speed sufficient to start the engine cannot be achieved. Vis- 
cosity also controls the free movement of working parts in 

ransmissions, final drives, gear boxes, and other accessories; 
if it is too high, faulty operation will result. In extreme cases, 
he equipment cannot be operated at all. Thus, there is a 
imiting viscosity for all oils for a given application. Since 
these limits vary widely, depending on the design of the ma- 
hinery, general limits have not been precisely established. 

The limits shown in Table 4 were used in developing the oils 
or the North Slope package, and their performance has been 

tisfactory. 

For convenience in this discussion, viscosity is expressed in 
erms of Saybolt Universal Seconds, and values below 100 F 
re extrapolated. We have found that extrapolated viscosities 

e reliable predictors of low-temperature performance of 

ewtonian oils and can be used for non-Newtonian, multi- 

ade oils provided they are properly formulated. 


Limiting Cranking Viscosity 


Viscosity, SUS 
8 


SW -20 MIL-L-102958 Oi! 


Temperature, °F 


Fig. 18 - Viscosity characteristics of Arctic winter motor oils 


MOTOR OIL - As previously stated, a SW-30 motor oil was 
used on the North Slope as a crankcase oil for all automotive 
engines (both gasoline and diesel), as well as in all other appli- 
cations where the manufacturer recommended such lubricants 
(transfer cases, final drives, etc.). Diluted with Jet A-5O, it was 
suitable for use in crankcases at-70 F. With further dilution, 
it was used as ATF and torque converter fluid and hydraulic 
oil. The pour point and viscosity characteristics of the SW-30 
motor oil and the oil diluted with 10% APF are compared with 
MIL-L-10295B specifications in Table 5. These data show that 
the commercial 5W-30 oil has two advantages over the MIL-L- 
10295B oil: 


1. Reduced oil consumption because of its higher viscosity 
at 210 F. 

2. Slightly better low-temperature performance because of 
its higher viscosity index. 


The lower oil consumption was confirmed by field reports 
from operators throughout the interior of Alaska who had 
compared the performance of the 5W-30 motor oil with that 
of a commercial SW-20 oil during the winter of 1970-1971. 
The viscosity characteristics of the 5SW-20 oil were similar to 
those defined by MIL-L-10295B specification. The magnitude 
of the improvement could not be determined. But based on 
laboratory and field data, we estimate it to be 15-25%. 

The limiting cranking temperatures presented in the table 
are based on the extrapolated viscosities in Fig. 18 and on the 
assumption that the limiting viscosity for cranking is 40,000 
SUS. Because of these assumptions, the values are not precise. 
However, field experience has shown them to be reliable for 
predicting the low-temperature performance of crankcase oils. 

Theoretically, the SW-30 oil diluted with 10% Jet A-50 was 
used extensively on the North Slope during the winter of 
1969-1970 when construction was at its peak. Work was 
carried out that winter at temperatures below -50 F. We say 
“theoretically” in this case because there are no records to 
establish the dilution practices used on the North Slope that 
winter. It is known that the equipment that was winterized in 
Fairbanks arrived on the North Slope with the products de- 
scribed for the North Slope package and that the dilution 
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Table 6 - Viscosity and Pour Point Specifications for 
ATF and Torque Fluid 


Fluid 
Characteristic Allison C-2. Chrysler DEXRON®* Ford 
Viscosity, SUS 
210 F, min 42 50 49 49 
0 F, max 12,000 — — 7,000 
-10 F, max _ _ 20,000 — 
-20 F, max — 11,500 - _ 
-40 F, max — - 275,000 275,000 
Pour point, F, max al) -40 = -40 


*®@Trademark registered by’General Motors Corporation. 


recommendations for the products were followed. What 
happened after that is unknowm. Some operators reported 
following the recommendations carefully; others said they did 
not use any dilution after the initial fill. Crankcase dilution 
was not used during the winter of 1970-1971. With the oper- 
ating practices now in effect on the North Slope, it is apparent 
that there is no need to dilute a SW-30 oil in the crankcase. 

ATF AND TORQUE FLUIDS - The 5W-30 motor oil served 
as the base oil for ATF and torque fluids. These were made by 
diluting the oil with 20% APF. It is fairly certain that the 
equipment that arrived on the Slope during the winter of 1969 
contained such a fluid. There were no reports of any diffi- 
culty with this: fluid; however, there are no records to sub- 
stantiate that it was used after the initial fill. Again, the re- 
ports are conflicting. Some operators reported using the 
diluted SW-30 oil; others allegedly used the oil without di- 
lution. The latter was the case during the winter of 1970- 
197is 

Automatic transmissions and torque converters are highly 
sensitive to viscosity, and the degree of sensitivity varies 
widely with the design of a particular transmission. This is 
illustrated by the viscosity specifications shown in Table 6. 
(The viscosities, in Saybolt Universal Seconds, are conversions 
from the absolute or kinematic.values specified). 

Because of the wide differences in specified viscosities for 
the various transmissions, it is more difficult to select a dilu- 
tion formula for these fluids than for crankcase or hydraulic 
oils. To be practical, the fluid must meet the requirements of 
the most restrictive specifications. 

Published data by Selby (4) and Haviland (5) show two 
limiting viscosities for certain automatic transmissions. Selby 
found that clutch-plate burning will occur in step-type trans- 
missions when the viscosity of the fluid exceeds about 30,000 
SUS. Haviland learned that engine stall during warmup will 
occur when the viscosity of the transmission fluid reaches 
about 16,000 SUS. We know, based on the viscosity charac- 
teristics of the SW-30 motor oil plotted in Fig. 19, that ap- 
proximately 20% APF is required to prevent engine stall at 
-70 F. (This fluid, selected for use on the North Slope 
during the winter of 1969-1970, was reported to work satis- 


Limiting Viscosity - Shifting 


Limiting Viscosity - Stall 


5W -30 Motor Oil 


MIL+-10295B 


Motor Oil 


5W -30 Motor Oil 
50 + 20% APF 


Viscosity, SUS 


Mfg. Spec. 
Range - Min. 


30 
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Temperature, °F 


Fig. 19 - Viscosity characteristics of Arctic winter ATF and torque 
fluids 


Table 7 - Viscosity and Pour Point Characteristics of Arctic 


Winter Hydraulic Oils 
SW-30 
Arctic Winter SW-30 Motor Oil 
Characteristics Hydraulic Oil Motor Oil +40% APF 
Viscosity, SUS 
210F 34.2 67 36 
100 F 58.5 262 52 -~ 
0 F (ext.) 1100 4300 230 
Pour point, F -65 -60 <-70 
Limiting temperature for 
pump cavitation, F -24 0 <-70 


factorily, as previously noted.) However, the undiluted 5W-3( 
oil was reported to provide satisfactory performance in all 
types of automatic transmissions and torque converters durins 
the winter of 1970-1971. The estimated stall temperature for 
the oil is-30 F. Thus it appears that, for current operation o1 
the North Slope, the use of a diluted 5W-30 motor oil is ultra- 
conservative and unnecessary. However, further experience is 
needed to establish this firmly. 

The MIL-L-10295B oil described in Fig. 19 is recommended 
for torque converters when the ambient temperature is consis. 
tently below -10 F. Considerable field experience has estab- 
lished its suitability for this service. From the similarity in vis 
cosities, it is apparent that the SW-30 motor oil is also a 
satisfactory torque converter fluid; and because of its higher 
viscosity at 210 F, it may be used at temperatures above zero. 

HYDRAULIC OILS - Table 7 compares viscosity and pour 
point characteristics of an Arctic winter hydraulic oil with 
those of the SW-30 motor oil and that oil diluted with 40% 
APF. The Arctic winter hydraulic oil has been used very 
successfully throughout Alaska for almost 30 years, in all types 
of automotive equipment. 

The limiting temperatures in Table 7 are based on extrapo- 
lated viscosities and a limiting value of 4000 SUS for hydrauli 
pump cavitation as shown in Fig. 20. Again, it is fairly certair 


Limiting Viscosity - Pump Cavitation 


Viscosity, SUS 
8 


Arctic Winter 
Hydraulic Oi! 


Temperature, §& 


Fig. 20 - Viscosity characteristics of Arctic winter hydraulic oils 


1at the diluted SW-30 oil was used for initial fill on the North 
lope during the winter of 1969-1970. What was used for 
ake-up and refill is not clear. Some operators reported using 
1e 40% dilution; others mentioned no dilution. However, 

o pump failures or other problems were reported for the 
luted oil. Although several pump failures apparently caused 
y cavitation were experienced that winter, the cause was not 
ynfirmed, nor was the lubricant involved defined with cer- 
\inty. (It is presumed that the failures were due to cavitation 
aused by too viscous an oil.) 

One contractor working on the North Slope during the 

inter of 1970-1971 did not experience any pump failures 
hile using the undiluted SW-30 oil. This is not too surprising 
mnsidering that the operators were all highly skilled in Arctic 
inter operation and the machines were carefully exercised 
‘cording to manufacturers’ recommendations before being 

it to work. It must be remembered that, once a machine is 
armed up, operating temperatures are essentially indepen- 
2nt of ambients. 

Hydraulic hose failure was the most common serious operat- 
g problem encountered on the North Slope during the last 
vo winters. The failures occurred on all makes of machinery 
id with both diluted and undiluted oils. This suggests a de- 
ciency in material. However, most failures seemed to happen 
hen an attempt was made to actuate the system after a rela- 
vely long cold soak. Thus, the possibility that pour point or 
scosity has an influence on the failure cannot be completely 
led out. Until further information is obtained, it appears 
ise to use the diluted oil, if only to increase the margin of 
fety. 

GEAR OILS - As previously mentioned, the SAE 5W-30 oil 
as used as a gear oil in all machinery where the manufacturer 
commends a crankcase oil for that purpose. This has been a 
ymmon practice in Alaska for a number of years, and no 
perating difficulties have resulted from it. This is true of its 
se on the North Slope during the last several winters. 

SAE 75-grade gear oils have been in general use in Alaska 
nce the late 1940s. Their performance has been highly satis- 
ctory, and this was confirmed on the North Slope. During 
1e winter of 1969-1970, when operation at -70 F was antici- 
ited, these oils were diluted with 20% APF in order to meet 
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Table 8 - Physical Properties of Arctic Winter Gear Oils 


Gear Oil 
Commercial MIL-L-10324A 
Properties SAE-75 SAE-75 +20% APF SAE-75 

Viscosity, SUS 

210 F 46 38 36,2 min 

100 F 170 WS) - 

0 F (ext.) 6,700 4,500 - 

—65 F (ext.) 100,000 40,000 138,000 max. 
Pour point, F ae <-70 -65 
Channel point, F -50 <-70 —65 


Limiting Viscosity ~ Shitting 


SAE 75 Grade Gear Oil 
SAE 75 Grade Gear Oil 
+ 20% APF 


Viscosity, SUS 
8 


MIL-+-10324A Gear Oil 


Temperature, °F 


Fig, 21 - Viscosity characteristics of Arctic winter gear oils 


the limiting shifting viscosity of 100,000‘SUS at that tempera- 
ture. Dilution was not used during the winter of 1970-1971. 

The important physical properties for Arctic winter gear oils 
are presented in Table 8. Specification MIL-L-10324A defines 
an all-purpose, subzero gear oil for use at temperatures ranging 
OF to-65 F. 

The maximum viscosity of 100,000 SUS for gear oils is pri- 
marily a shifting limitation; but it is also close to the limit for 
differential and final drives. Based on the extrapolated viscos- 
ities in Fig. 21, the estimated minimum Fahrenheit operating 
temperatures for these oils are: 


Commercial SAE 75-grade gear oil -40 
SAE 75 grade + 20% APF <-70 
MIL-L-10324A gear oil -60 


It is apparent that, if equipment is not worked at tempera- 
tures below -40 F, there is no need to dilute an SAE 75-grade 
gear oil for North Slope operation. 

GREASES - The grease supplied with the North Slope pack- 
age is an all-purpose, lithium-calcium, NLGI Grade 2 product. 
It has been used throughout Alaska for a number of years in 
all types of automotive machinery and in aircraft with excel- 
lent success. Its performance on the North Slope during the 
last several winters has been equally good. The physical prop- 
erties of the grease are compared with MIL-G-10294B specifi- 
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Table 9 - Physical Properties of Arctic Winter Greases 


Properties 
NLGI grade 
Dropping point, F 
Penetration, unworked 
Penetration, worked 
Soap stock, type 
Soap stock, % 
Mineral Oil 
Flash point, F 
Viscosity at 100 F, SUS 
Viscosity at 210 F, SUS 
Pour point, F 


Commercial 


All-Purpose 


2 
380 


274 - 294 
Li- Ca 
16 


325 
144 

42 
-30 


MIL-G-10924B 


2 


205295 
265 - 295 


10 min 


cations for a low-temperature, all-purpose automotive and ar- 
tillery grease in Table 9. The key to success of this grease is 


its low-viscosity base oil. 


SUMMARY 


Automotive machinery can be, and is, operated at tempera- 
tures as low as -70 F; and petroleum products are no longer 
a limiting factor. However, considerations of money, men, 


and material dictate that the operation of construction equip 
ment be limited to temperatures above -40 F except in emer. 
gencies. Rubber and metal embrittlement and lack of driver 

comfort make operation at lower temperatures economically 
unattractive. 
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The J. Lauritzen Polar Fleet 


The Company’s interest in Polar navigation is not of 
recent date. We long ago made a special point of pro- 
viding an all-year-round service in Finnish waters, despite 
the ice difficulties encountered there every winter, and it 
was mainly on the basis of about 30 years’ experience of 
navigation in those ice-filled waters that the now famous 
m.s. ,,.KISTA DAN“ was built and laid the foundation 
of the Polar Fleet. 

In the years 1955, 1956, and 1957 nine futher units 
were built for this Polar fleet, and in 1959 and 1960 four 
more will be ready. 

In 1950—51 when the projecting work for the ,KISTA 
DAN“ was prepared, a most careful investigation of the 
working conditions of a Polar vessel was made. 

The result of this investigation was embodied in the 
following main features of a Polar vessel. 


1. Special type of hull form, stem and stern: 


2. Large strength of hull, rudder, and propelling ma- 
chinery. 

3. A bridge arrangement for a good view, also of 
waters near stem and stern. 


4. Ability of steering gears and propeller equipment 
give the vessel exceptionally good manoeuvring capability. 

From the construction of Fritjof Nansen’s wellknown 
vessel ,,FRAM“, in which he crossed the North Pole 
Basin in the years 1893—96, the form of hull which 
would give the vessel good protection against ice pressure 
was already known, and we therefore based the ,,KISTA 
DAN‘“s lines on the knowledge provided by Nansen’s 
brillant construction. 

Many alterations were of course introduced, the 


is 


.FRAM“ having been solely an exploring vessel, while 
the ,,KISTA DAN“ was required to operate as a com- 
bined cargo and passenger vessel. 

In making use of the great advances in the construction 
of steel vessels made since Nansen built his ship of heavy 
timber, we decided to construct an all-welded steel vessel 
equipped with a strong engine able to give the vessel a 
good thrust under ice-breaking conditions. 


For this special purpose the stem and stern were made 
of very strong constructions all welded and carefully tested 
by X-ray, and the stern area also gave good protection to 
the rudder as well as to the propeller by means of an ice 
knife and ice fins of the type fitted to all our Polar 
vessels. 

The hull construction was made all welded, and com- 
prised very strong shell plating, perfectly stiffened by 
heavy ice frames arranged in half the distance of normal 
frame spacing. This particular arrangement has introduced 
in the forepart of the vessel a local strength of shell 
which is approximately 16 times greater than a strength 
of a ship constructed in accordance with the requirements 
of the classification society. 


The all-welded construction was introduced in order to 
secure the best possible protection against leakages, which 
always occur when rivetted vessels encounter heavy ice. 

Although the bridge itself gives an exellent general 
view, a special ,,crow’s nest“ is fitted in the top of the 
foremast. It is equipped with all navigating instruments, 
which provide a perfect view of the water and the ice 
conditions close to the vessel. The elevated position of this 
bridge also gives a far better view of ice than any radar 
set could provide. 

From this crow’s nest it is possible to carry out all 
manoeuvres, comprising the manoevring of the steering 
gear and revolutions of the main engine, as well as the 
pitch of the propeller. 

This equipment is essential on vessels which operate in 
Polar regions, where the waters are choked with icebergs 


The ice knife and the ice-fins of the PERLA DAN. 


J. LAURITZENs 


The crow’s nest of the THORA DAN. 


and pack ice with thicknesses ranging from 10 to 50 feet. 
The length of the ships is therefore restricted, and a large 
rudder area is required, combined with outsize steering 
gear to provide double speed in manoeuvring the rudder. 


Quick reversing of the propeller thrust is also required, 
for which reason the KISTA DAN and four of her suc- 
cessors are equipped with a reversible-pitch propeller 
mechanism specially constructed for the purpose. 

The requirements of this type of propeller and gear 
were: 


a. The propeller should be able to fit into the general 
strong shape of aperture with a solid rudder stern post 
and without any detachables, which always introduce 
weaknesses. 


b. The whole hydraulic mechanism should be arranged 
inside the hull, so as to provide good means of carrying 
out repairs, without having to go into drydock. 


c. The construction should be very strong, and able to 
withstand all known pressures, 


In combination with this propeller gear, we also deci- 
ded to build in a special safety arrangement for protecting 
the main engine against excessive torques. 


The construction of. the KISTA DAN was an experi- 


ment in every respect. We had no means of knowing 
whether there would be any employment for such a type, 
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which would be uneconomic in ordinary trade, nor did 
we know exactly how the ship would fare in the ice. 

The experience of the last six years however, in Arctic 
and Antarctic waters, prove her an outstanding success 
in navigating in ice-filled waters. 

Experience gained with the KISTA DAN encouraged 
us to build two more vessels of this type, but somewhat 
larger and more powerful, namely the ,MAGGA DAN“ 
and the ,, THALA DAN both of which can accommodate 
36 passengers. 

They are designed as sisterships, and they will all be 
capable of operating alone in the ice without the help of 
icebreakers. 

With their long range of action they are ideally suited 
for service in the remote Arctic and Antarctic regions. 

They are equipped with special emergency stores in the 
event of becoming ice-bound, and they also carry special 
emergency equipment such as sleeping bags, expedition 
tucksacks, snow gogles, knives, clothes, rubber boots, 
tents, pneumatic matresses, tools, shutguns, rifles, etc. 

These three vessels can be described as ice-breaking 
Polar vessels able to operate independently in Polar 
regions. 

As the result of our experience with these special 
built vessels, we decided to adapt 11 more newbuildings 
to most of the features described above. These ships are 
between 2,700 and 5,000 tons d. w. and can best be 
described as cargo vessels capable of operating in ice- 
filled waters owing to their heavy ice-strengthening to 
hull and frame system far exceeding the requirements of 
the classification societies. They are all equipped with 
special protection for rudder and protection for rudder 
and propeller in the stern area, and also have the special 
stem and bow strengthening. 

The vessels are allwelded, and are equipped with the 
fully enclosed crow’s nest containing all navigating instru- 
ments, like the KISTA DAN. 

The striking red colour which characterizes the Polar 
Fleet has a story of its own. 


View from the crow’s nest. 


It started with the m. s. KISTA DAN, when her life- 
boats were painted red some years ago, in order to see 
whether it would be easier to detect a red lifeboat than 
a grey one. As this proved so, the crow’s nest on the fore- 
mast was also painted red, and then the deck, and finally 
the vessel itself. On the KISTA DAN’s first voyage after 
the change from grey to red, the vessel was ordered to the 
position of the Norwegian sealer, JOPETER, which was 
ice-bound. During an ice reconnaissance flight by the Air 
Force’s Catalina, Mr. Knud Lauritzen, who was on board 
the KISTA DAN, radioed the Catalina and asked the 
pilot to let him know when he first saw the KISTA DAN 
and when the JOPETER. Later, after having circled over 
the vessels, the pilot reported by telephone that, flying 
at an altitude of about 5,000 feet, he had first seen the 
KISTA DAN at a distance of 20 miles, but did not spot 
the JOPETER, which was grey, until he was four miles 
from her. 
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Built: May 1952 at Aalborg Yard, Denmark. 


Past Performance: 


4 
1952/1953 


Trading West and East Greenland. 
Voyage to Antarctic in charter to an American 


Film Producer. 
(Picture: ’’Hell below Zero’). 
1953: Trading West and East Greenland. 
1953/1954 


Antarctic Trading for the Australian National Antarctic 
Research Expedition. 
1954: Trading West and East Greenland. 


1954/1955: Antarctic Trading for A. N. A. R. E. 
1955: Trading West and East Greenland. 


1955/1956: Antarctic Trading for A: N. A. R. E. 
1956: Trading West and East Greenland. 

1956/1957: Antarctic Trading for A. N. A. R. E. 
1957: Trading West and East Greenland. 
1958: Trading West and East Greenland. 


m.s. KISTA DAN 
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Principal Dimensions: m. s. Kista Dan 
Length o. a. 212/101,” 

Length p. p. 1850” 

Breadth extreme 36°90" 

Draft fully loaded 19/6” 

Deadweight (max. 12 pass.) all told 1,350 ts. engl. S. Frb. 

Deadweight (max. 24 pass.) all told 725 ts. engl. S. Frb. 


Main Motor 1 of B& W type 635-VF-62 1,560 IHP 
Aux. Generators 2 of B & W 325-MTH-40 2 * 120 KW 


Service speed fully loaded approx. 1114 knots 
Daily consumption approx. 4 tons diesel oil 
Bunker Capacity approx. 249 tons 
Cubic Capacity: Lower holds approx. 29.000 cub.ft. grain 
Tween Decks approx. 26.000 cub.ft. grain} total: 56.800 cub. ft. 
Special Cargo Room approx. 1.800 cub.ft. 
Hatches & Winches: 
No. Size of Hatch Winches Derricks 
1 BANS TAG 2 of 3 tons 2 of 5 tons 
z 265 4a 14 6" 2 of 3 tons 2 of 5 tons 


One 20 tons derrick at hatch No. 2. 
Steel hatch covers on all weather deck hatches. 
Ventilation of holds: approx. 15 times/hour. 
Wireless & Navigating device: 
Wireless transmitter, wireless telephone, auto alarm, direction finder, echo-sounding 
device (two sets). Decca. Radar (two sets). Gyro and Automatic pilot. 
Ship’s radio station is very powerful. While in the Antarctic, the vessel has daily 
communication with Radio Denmark. 
Passenger Capacity: Two 2-berth cabins. 
Two 3-berth cabins. 
Two 6-berth cabins. 
Hospital: One 2-berth cabin. 
Motorboat: One 17-foot motor towing boat. 
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THALA DAN 


m.s. [HALA DAN 


Past Performance: 
1957/1958: Antarctic Trading for the Australian National Antarctic 
Research Expedition. 


1958: Trading East Greenland. 
1958/1959: Antarctic Trading for the Australian National Antarctic 


Research Expedition. 
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m. s. Thala Dan 


Principal Dimensions: 


Length o. a. 246'6” 

Length p. p. 215’0” 

Breadth extreme 45/0” 

Draft fully loaded 20°F" 

Deadweight (max. 12 pass.) all told 2,130 ts. engl. S. Frb. 
Deadweight (max. 36 pass.) all told 1,915 ts. engl. S. Fbr. 
Main Motor 1 of B & W type 735-VBF-62 2,020 IHP 

Aux. Generators 2 of B & W 325-MTBH-40 2 « 170 KW 
Service speed fully loaded approx. 12 knots. 


Daily consumption approx. 7 tons diesel oil. 

Bunker Capacity approx. 450 tons. 

Cubic Capacity: Lower holds approx. 47.500 cub.ft. grain. 
Tween Decks approx. 48.000 cub.ft. grain. | 


total: 95.500 cub. ft. 


Hatches & Winches: 


No. Size of Hatch Winches Derricks 
20 SG 4 of 3 tons 2 of 5 tons 
20167427 of 5 tons 2 of 5 tons 
20 <9 16 47 of 3 tons 2 of 5 tons 


One 30-ton derrick at No. 2 hatch. 
Steel hatch covers on all weather deck hatches. 


Ventilation of holds: approx. 17 times/hour. 
Wireless & Navigating device: 
Wireless transmitter. Wireless telephone. Direction finder. Echo-sounder (two sets. 
Gyro-compass with automatic steering. Two radars 10 cm. and 3 cm. Electric log. 
Ship’s radio station is very powerful. While in the Antarctic, the vessel has daily 
communication with Radio Denmark. 
Passenger Capacity: One 2-berth cabin. 

Eight 4-berth cabins. 
Hospital: One 2-berth cabin. 
Motorboat: One 22-foot motor towing boat. 


en a 
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———— cc 


m.s. MAGGA DAN 


Past Performance: 


1956/1957: Antarctic Trading for the British Transantarctic and 
Royal Society Expeditions. 
1957: Trading North Canadian and West Greenland Waters. 


1958: Trading North Canadian and West and East Greenland 
Waters. 


1958/1959: Antarctic Trading for the Australian National Antarctic 
Research Expedition. 
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“5 alae : : m.s. Magga Dan 
Principal Dimensions: ar a 


Length o. a. 246'6”" 
Length p. p. 215’0” 
Breadth extreme 45/0” 
Draft fully loaded 2007" 
Deadweight (max. 12 pass.) all told 1855 ts. engl. S. Frb. 
Deadweight (max. 36 pass.) all told 1640 ts. engl. S. Frb. 


Main Motor 1 of B & W type 735-VBF-62 2020 IHB 
Aux. generators 4 of B & W type 325-MTBH-40 4 x 170 KW. 


Service speed fully loaded approx. 12 knots. 
Daily consumption approx. 7 tons diesel oil. 
(excl. consumption of refr. machinery). 
Bunker Capacity approx. 450 tons. 
Cubic Capacity: Lower holds approx. 30.000 cub.ft. ‘ 
Tween Decks approx. 32.500 cub.ft. | ee Oar ee 


(cub.ft. insulated and 
refrigerated space + 26° C i.e. + 15° F. Under tropical conditions). 


Hatches & Winches: 


No. Size of Hatch Winches Derricks 

1 Lee oi 2 of 3 tons 2 of 5 tons 
2 SA ely 2 of 5 tons 2 of 5 tons 
3 £e6 x Lor 2 of 3 tons 2 of 5 tons 


One 35 tons derrick at No. 2 hatch. 

Steel hatch covers on all weather deck hatches. 
Ventilation of holds approx. 65 times/hour. 
Cargo control: 

Electric long distance temperature indicating on bridge and in engine room. 
Installation for ammonia and carbon-dioxide control. 

Ozono- and air conditioning plants. 

Wireless & Navigating device: 

Wireless transmitter, Wireless telephone. Direction finder. Echo-sounder (two sets). 
Gyro-compass with automatic steering. Two radars 10 cm. and 3 cm. Electric log. 
Decca. 

Ship’s radio station is very powerful. While in the Antarctic, the vessel has daily 
communication with Radio Denmark. 

Passenger Capacity: Three 2-berth cabins, seven 4-berth cabins. 
Hospital: One 2-berth cabin. 

Motorboat: One 22-foot motor towing boat. 
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HELGA PM 
ES BIR, 


m.s. [HORA DAN 


and 


m.s. HELGA DAN 


Past Performance: 


Summer 1957: Trading North East Greenland. 
Winter 1957/1958: Trading Finnish Waters. 

Summer 1958: Trading North East Greenland. 
Winter 1958/1959: Trading Finnish Waters. 
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Principal Dimensions: 


Length o. a. 350’ 2-1/16” 
Length p. p. 322’ 10-1/16” 
Breadth extreme 51’ 10-1/16” 
Draft fully loaded 24’ 2” 


Deadweight all told. 
Main Motor 1 of B & W type 750-VTBF-110 4500 IHP. 


5050 ts. engl. S. Frb. 


m.s. Thora Dan and m.s. Helga Dan 


Aux. Generators 3 of B & W type 525-MTH-40 3 x 200 KW. 


Service speed fully loaded 
Daily consumption 


approx. 141/, knots. 
approx. 12 tons light fuel oil 


(Diesel oil for manoeuvres). 


Bunker Capacity approx. 775 tons. 
Cubic Capacity: Lower holds approx. 131,520 cub.ft. grain. 
Tween Decks approx. 121,110 cub.ft. grain. 


Hatches & Winches: 


No. Size of Hatch Winches 

1 lee ee ea OL 2 of 5 tons 
2 BPI e200" 2 of 8 tons 
3 ATMS Se 200" 2 of 5 tons 
4 ZTE =, 20'0" 2 of 5 tons 
5 201154" >< 20'0" 2 of 5 tons 


One of 35 ts. derrick at No. 2 hatch. 
Steel hatch covers on all weather deck hatches. 


Ventilation of holds approx. 14 times/hour. 
Wireless & Navigating device: 


NN YN KN 


Derricks 

of 5 tons 
of 10 tons 
of 5 tons 
of 10 tons 
of 5 tons 


Wireless transmitter. Wireless telephone, Direction-finder, Echo-sounder. 


Gyro-compass with automatic steering control, Radar, 

Electric log. Decca. 

Passenger Capacity: 2  4-berth cabins with bath. 
1 & 3-berth cabin with bath. 

Customs: One 4 berth-cabin. 

Hospital: With 3 berths. 

Motorboat: One 22-foot motor towing boat. 


total: 252.630 cub. ft. 
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s.s. SILJA DAN 


Past Performance: 


Winter 1951/1952: Trading Finnish Waters. 
Winter 1952/1953: Trading Finnish Waters. 
Winter 1953/1954: Trading Finnish Waters. 
Winter 1954/1955: Trading Finnish Waters. 
Summer 1955: Trading North East Greenland. 
Winter 1955/1956: Trading Finnish Waters. 
Winter 1956/1957: Trading Finnish Waters. 
Winter 1957/1958: Trading Finnish Waters. 
Winter 1958/1959: Trading Finnish Waters. 
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Principal Dimensions: 


s. s. Silja Dan 


Length o. a. 320'73/4,” 

Length p. p. 3000” 

Breadth extreme 46'7” 

Draft fully loaded 21/4” 

Deadweight all told. 4250 ts, engl. S. Frb. 
Main Engine 1 Atlas steam engine 2100 ITHP 


Aux. Machinery: 
Two l-cyl. ,,Atlas“ steam engine each 40 KW 


One 3-cyl. ,,Bukh“ diesel engine 20 KW 
One shaft dynamo 20 KW 
Service speed fully loaded approx. 121/, knots. 
Daily consumption approx. 15 tons fuel oil. 
Bunker Capacity approx. 665 tons. 
Cubic Capacity: Lower holds approx. 133,920 cub.ft. grain. 
Tween Decks approx. 109,430 cub.ft. zaitg| total: 242.350 cub. ft. 


Hatches & Winches: 


No. Size of Hatch Winches Derricks 

1 225 et 0" 2 of 3 tons 2 of 5 tons 
2 RELI ERS 200" 2 of 3 tons 2 of 5 tons 
3 ar Ty" 200" 2 of 3 tons 2 of 5 tons 
4 a5 TG XK 200" 2 of 3 tons 2 of 5 tons 
5 23°31," 20/0” 2 of 3 tons 2 of 5 tons 


One 25 tons derrick at hatch No. 2. 
One 15 tons derrick at hatch No. 4. 
Steel hatch covers on all weather deck hatches. 


Ventilation of holds 
Wireless & Navigating device: 
Wireless transmitter. Wireless telephone. Direction-finder. Echo-sounder. Gyro-compass 


approx. 15 times/hour. 


with automatic steering control. Electric log. Radar. Decca. 


Passenger Capacity: One 2-berth cabin. 
Pilot room with 2 berths. 
Hospital: Two cabins, each with two berths and sep. bath. 
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m.s. Fenja Dan, m.s. Manja Dan, m. s. Rimja Dan 


Principal Dimensions: 


Length o. a. 323/—2” 

Length p. p. 295’—334" 

Breadth extreme 47’—674." 

Draft fully loaded 22, Of 

Deadweight all told. 4225 ts. engl. S. Frb. 


Main Motor 1 of B & W type 550-VTBF-110. 3250 IHP. 
Aux. Generators 3 of B & W type 325-MTBH-40. 3 x 170 KW. 


Service speed fully loaded approx. 13 knots. 
Daily consumption approx. 10 tons light fuel oil 
(Diesel oil for manoeuvres). 
Bunker Capacity approx. 800 tons. 
Cubic Capacity: Lower holds approx, 126.000 cub.ft. grain. 
Tween Decks approx. 95.000 cub.ft. eal total: 221.000 cub. ft. 


Hatches & Winches: 


No. Size of Hatch Winches Derricks 
1 Bele Se VANE 2 of 5 tons 2 of 5 tons 
2 of 5 tons 2 of 5 tons 
2 66 < 20’ 
2 of; 5 tons 2 of 5 tons 
3 AQ se 20. 2 of 5 tons 2 of 5 tons 


One of 25 ts. at hatch No. 2. 
Steel hatch covers on all weather deck hatches. 


Ventilation of holds 15 times pr. hour. 

Wireless & Navigating device: 

Wireless transmitter. Wireless telephone, Direction-finder, Echo-sounder. 
Gyro-compass with automatic steering control, Radar, 

Electric log. Decca. 

Passenger capacity: Four 3-berth cabins with bath. 

Hospital: One 3-berth cabin. 

Motorboat: One 22-foot motor towing boat. 
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m.s. Perla Dan and m.s. Varla Dan 

Principal Dimensions: 
Length o. a. 275’0” 
Length p. p. 250’0” 
Breadth extreme 42’6” 
Draft fully loaded IS” 
Deadweight all told. 2700 ts, engl. S. Frb. 
Main Motor 1 of B & W type 735-VBF-62. 2020 IHP. 
Aux. Generators 3 of B & W type 325-MTBH-40. 3 x 170 KW. 
Service speed fully loaded approx. 12,5 knots. 
Daily consumption approx. 7 tons Diesel oil. 
Bunker Capacity approx. 375 tons. 
Cubic Capacity: Lower holds approx. 77,000 cub.ft. grain. 

Tween Decks approx. 55,000 cub.ft. aa total: 132.000 cub. ft. 


Hatches & Winches: 


No. Size of Hatch Winches Derricks 
2 of 5 tons 
2 of 5 tons 
2 of 5 tons 

E of 5 tons 


of 5 tons 
of 5 tons 
of 5 tons 
of 5 tons 


1 ho im vet WE 
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One of 30 ts. at hatch No. 1. 
Steel hatch covers on all weather deck hatches. 


Ventilation of holds 15 times per hour. 

Wireless & Navigating device: 

Wireless transmitter. Wireless telephone, Direction-finder, Echo-sounder, 
Gyro-compass with automatic steering control, Radar. 

Electric log. Decca. 


Passenger capacity: Two 4-berth cabins. 
Hospital: One 2-berth cabin. 
Motorboat: One 17-foot motor towing boat. 
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m.s. THALA DAN paid a short visit 
to the Russian base at Mirny in 1958. 
The picture shows the forepart of the 
ship close to the edge of the ice, to- 
gether with a view of the camp. 


MAGGA DAN at Halley Bay. Flanking the bay are high ice 
cliffs from which hang huge icicles. 


View over the ice from the crow’s nest of 
the KISTA DAN. 
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m.s. THALA DAN off Mestersvig 


MAGGA DAN in the pack ice. 


During her return voyage from 
Greenland in 1957 the KISTA 
DAN was icebound for two 


weeks, 
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(GaN aS ENT UA SID YAWN concn diovaeondedeaienscare 16,180 779,000 OYPL 
fangs SAS MAN 8 BINNS eee oe. eee 16,380 779,000 OYOG 
iio is INARI E TOYA) 8 since dee noabhattobonaued 15,820 764,000 OXWJ 
cargo space 
Cargo Vessels cub.ft. grain approx. 
ian Ss (CARI BVA UWI BY NING Wee coc sobnancontesenoneee 7,900 500,000 OXFH 
(Bie Na INE DYANIN In oot goseseedbracadbace: 7,900 500,000 OXFJ 
16 ye D/A WDA Be. LA Neen yet ye tetany eee ee 7,900 500,000 OXFI 
faa Gs ONO IDYAW JBYNINIi 5. cadet hes ccamosenoncadan 7,855 500,000 OYGU 
[ome Bin” ARISING ets. JOVANI [on dnsdnodseconasebo:saccoes 7,855 500,000 OUNE 
feb ses eli LoL YAS [2A IN ees So eee ree 7,590 395,000 OYWA 
fies ppd es eee VAIN ae ae en ae er en 6,110 349,000 OXEN 
Mesa GRE LAM DAN ia. crue tae soe een 6,100 - 343,000 OYIQ 
foals Sar WRC Waly. TD YSUN | ae nono oaa5 Cacao ce 3,880 227,000 OUML 
File Sis KOINUIN GY SIDYAWIN errahe dneoganntes caysoadcsos 3,800 221,000 OYSM 
fiat, 6), LEN AD Date ad DVIS ieceme dando nanenccedne act 3,475 230,000 ONG 
StySep ee ROL, V Avie 1) AuN aim ti aes eete ieee 3,400 170,000 OZYE 
Set Serg OR Age» L ZAIN a eee lee ms 2,360 148,000 OXKH 
Og ANSI GE MDI UINI ens oe Anak Sslenawornobe 2,255 131,000 OxaGE 
SS ta LDAIN WL) AUN, Sete 5 een ee i ee eee 1,970 109,000 OXDH 
Saas eee lIN TAG AIN I cae nen reser eae LFS 106,000 OXY 
Fania, JINKELGIN — IDYAIN GG tos osdesebanodoanmoonnan 1,365 65,600 OYIC 
180s Sp A NEURON PAY MOANING Mess co sufessooaanchoct 1,365 65,600 OXWK 
fy Se vELAININIAY DIAINB er arate ee aeenteta tte: 1,365 65,600 OUSQ. 


J. Lauritzen’s Seamen’s School, Svendborg. : 
Training vessel m. sc. LILLA DAN r40 tons d. w. 
Training boat BETTA DAN. 
Survey boats NOONA DAN, NETTA DAN and MALIA DAN 


Note: The above information concerning cubic capacity and deadweight should not be used for chartering negotiations, etc. 
* refrigerated space. 7 
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| ( One of the major differences between the Ganadian 
Arguc and the Soviet Arctic¢ lies in the area of marine com- 
munications. Whereas, despite repeated efforts, Canada’s 
Ronhweittoeee shows no sign of ever becoming a com- 
Anercial route, the Soviet Union possesses a viable regular 
mmercial routeway, the Northern Sea Route; from Auan- 
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5 rhwhere required, move eastwards from Archangel and 
mansk, and westwards from Bering Strait to the 
ths‘Of the great Siberian rivers»the Ob’, Yenisey, Lena, 


», Pacific. Each summer convoy ships, with icebreaker, 
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by.a fleet ofriver steamers and barges, and the ocean-going 
vessels trans-ship théir cargoes to these craftat the mouths of 
the rivers. ! 

To give some/indica .on of the volumesoof cargo in+ 
volved: in 1974 the timvoer port of Igarka on the Yeniséy 
shipped.out [.24 million tons of timber via the Northern Sea | 
Route in.a navigation seasor of |28 days. * The previous . 
year, the port of Dudinka, also or -he Yenisey, and ! 
forthe massive copper/nickel niining complex nearby 
Noril’sk, exported 3,225,000 tons of copper/ni _i ores via 
the Sea Route..* Each season-a considerable numberof ships 
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also make the through-passage from Auantic to Pacific, or 
viceswersa, but this traffic is minimal compared:to that bound 
io or from the various river mouths. 

One aspect which will come as a surprise to most Cana- 
dians, and one which Soviet authoriues seem strangely reluc- 
iantio admit, is that this remarkable, sophisticated commun- 
CAUONS system Owes considerable debt to Canada and New- 
toundland. When one checks the histories of the ships which 
bore the brunt of opening up the Northern Sea Route in the 
‘Twenties and Thirties, one finds that the bulk of them were 
ships which started their careers, in Canadian and New- 
foundland waters, and whose names are still well remem- 
bered here. 

With the outbreak of World War I on August 4, 1914, 
the Russian Imperial.Government found itself in a decidedly 
sucky position with regard to links with its allies. The Ger- 
man Navy controlled the Baltic; in the south the Turks 
commanded the Bosporus and Dardanelles, effectively 
blocking access to the Black Sea. Vladivostok was unre- 
stricted, but the Trans-Siberian Railway, single-track for 
almost its entire length, was unable to cope effectively with 
the massive volume of war materials required to keep the 
Russian regiments in the field. 

In the north, the Murmansk railway, which would play 
such a major role in World War II was not yet completed. 
Thus Russia’s only reliable link withats Allies was via the port: 
of Archangel on the White Sea. Through this port would 
have to pass thousands of tons of goods to keep the Russian 
military machine in operation, not only rifles, shells and 
explosives, but rubber, cotton, and all the other imported 
goods which Russia required. 

The major drawback was that Archangel is ice-bound 
for several months of the year. Worse still, Russia’s only 

respectable icebreaker, the Yermak, was bottled up in the 
Gulf of Finland. Thus, as soon as war broke out, Russia’s 
need for icebreakers became acute. 

Immediately Russia turned to her Allies: The only sig- 
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nificant numbers of icebreaking ships at that time belonge' 
to Canada and Newfoundland. Hence in‘ the fall of 197 
negotiations began between the Russian embassy i 
Washington and Ottawa. * The result was the sale of tw 
icebreakers right away. They were the Earl Grey and th 
Minto. : 
The two vessels provided the winter ferry service acros 
Northumberland Strait from Pictou to Charlottetown. In) 
very real sense they were Prince Edward Island's link wit 
the mainland. Minto, built in Dundee in 1899 had a di 
placement of just over 2,000 tons, and with engines of 2,9¢ 
h.p. had a top speed of 14 knots. For several summers pric 
to her sale in 1914, she had made trips to Hudson Bay, doin 
survey work in connection with the development of Po 
Nelson as the terminus of the Hudson Bay Railway. : 
The Earl Grey, built by Vickers at Barrow-in-Furness i 
1909, represented a typical Canadian compromise. Sh 
served the dual functions of icebreaker and vice-regal yach 
For her day she was an extremely powerful vessel; with: 
displacement of 3,400 tons, and engines of 7,000 h.p., he 
top speed was 18 knots. Her lines were quite definite! 
yacht-like with a fine clipper bow, raked funnel, and a pal: 
tial suite for the Governor-General on the promenade dec! 
With the Minto she battered her way through th 
Northumberland Strait ice every winter. In her other capa 
ity she made at least one trip to the Ganadian Arctic. In th 
summer of. 1910 Lord Grey, the Governor-General ¢ 
Canada (best known to most Canadians as the donor of th 
Grey Cup), decided to make a positive gesture of his intere: 
in the development of the Hudson Bay Route by travellin 
the route himself. Reaching Norway House by rail an 
steamer, he travelled down the Nelson River in a fleet of 1 
canoes, to Port Nelson. There the Earl Grey was waiting t 
take him back to Halifax in style. 
One other Canadian icebreaker was purchased by thi 
Russians that fall; the contrast with the Earl Grey coul 
hardly have been greater..She was the J.T. Horne, a littl 
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arbour icebreaker and tug of only 400 tons built in Port 
rthur on Lake Superior in 1913, to keep traffic moving at 
e Lakehead. She started her long trip down through the 
reat Lakes, and having coaled at Sydney, N.S., she ran into 
bad storm, and ran back to that port. At this point her 
ptain resigned rather than face a winter trip to the White 
“a in such a craft. His replacement tried again, but another 
orm drove her back to Halifax. Next spring (1915) she 
arted out again and after calling at Louisburg and St. 
yhn’s, safely crossed to Scotland and on to Archangel. * 
here she was renamed the Solombala. 

Despite the best efforts of the Earl Grey (renamed 
anada) and the Minto (renamed the Skuratov), there was a 
Sastrous pile-up of shipping in the ice of the White Sea in 
e winter of 1914-1915. Hence the following summer the 
ussian representatives appeared in St. John’s aiming to 
irchase some of Newfoundland’s icebreaking fleet. At 
at time Newfoundland possessed probably the best fleet of 
breaking ships in the world. 

The first two purchases, in fairly rapid succession in 
15-1916 were the two Reid Newfoundland Co. passenger 
ssels, the Bruce and the Lintrose.* They represented 
wfoundland’s link with Canada, plying winter and sum- 
r across Cabot Strait from Port-aux-Basques to Sydney. 
e Lintrose was the queen of the Reid Co. fleet. Built in 
wcastle-on-Tyne in 1913 she had engines of 3,500 h.p., a 
placement of 3,800 tons and a speed of 14% knots. There 
a fine model of this ship in the Fisheries College in St. 
n's. 

The Bruce, purchased by the Russian Government in 
spring of 1915, was slightly older. She had been built on 
Clyde in 1912 to replace the old Bruce, wrecked near 
uisburg in 1911. She was somewhat smaller than the 
trose, at 2,900 tons; engines of 2,850 h.p. and a speed of 
knots. Both vessels were taken to Archangel by New- 
ndland crews, under the command of Captain Stevenson 
each case. The Lintrose was renamed the Sadko, and the 
uce the Solovey Budimirovich. 

The Russian agents now turned their attention to the 
ips of St. John’s steel fleet, i.e. the steel-built sealing vessels. 
nese were all quite new, the oldest, Harvey's ship the 
venture, having been built in Dundee in 1906. 

Ulumately five sealing vessels were purchased: Job 
os. Beothic, Harvey's Adventure, Bonaventure, and 
llaventure, and Baine Johnston Co.’s Iceland.’ The 
venture was not only the oldest, she was also the largest. 
ith a displacement of 3,400 tons, she had engines of 2,850 
9. and a top speed of 12 knots. The other three, Job Bros.’ 
othic and A.J. Harvey and Co.’s Bonaventure and 
llaventure were all built on the Clyde in 1908. All were 
und 3,000 tons displacement, with engines of 2,000 to 
00 h.p. and a top speed of 13 knots. The Iceland will be 
ussed later. 

Apart from the latter vessel, all these ships played a vital 
e in the economy of Newfoundland and their names are 
idly remembered. Many Newfoundlanders can recall 
sonally the exploits of these ships at the ice every spring, 
d every Newfoundland)js familir with the Bellaventure’s 
e in the Newfoundland disaster of 1914, when she 
ught the survivors of the disaster and the frozen corpses 
those that did not survive, back to St. John’s. 

Now everyone however will remember the roles these 
sels assumed for the remainder of the year. They then 
came general-purpose cargo vessels, and for ice- 


strengthened vessels reached some rather strange ports. 
The Beothic, Bonaventure and Bellaventure were all in the 
fruit trade for several summers, hauling bananas from 
Jarnaica to New York and Boston. All of them, in different 
years made fall and winter voyages to the Mediterranean, 
hauling dried cod to Alicante in Spain and Naples, Italy. One 
year the Bonaventure made a voyage with cod to Pernam- 
buco and Bahia in Brazil. Then there were the more mun- 
dane cargoes; copper ore from Tilt Cove to Philadelphia; 
apples from Portland, Maine to Hamburg, Germany; and 
the never-ending shuttle from North Sydney to St. John’s 
with coal. 

All four of these sealers had seen service in the North 
however. Almost every summer between 1906 and 1915 the 
Adventure was chartered by the French fur company of 
Revillon Fréres, and re-supplied their posts in Hudson and 
Ungava bays. In 1910 under charter to Harry Whitney, the 
American millionaire hunter, the Beothic spent the summer 
in the northern waters of Baffin Bay. And from 1912 
through 1915, in varying combinations, Beothic, Bellaven- 
ture and Bonaventure spent their summers hauling men 
and supplies to Port Nelson in Hudson Bay, in connection 
with the building of the Hudson Bay Railway. * 

The Beothic, Bellaventure and Adventure all sailed 
from this side direct to Archangel late in 1915 — all with 
Newfoundland crews. The sale of the Bonaventure hung in 
the balance for a while, and was not settled until almost 
Christmas, by which time she was in the Mediterranean with 
a load of codfish. ? The Bonaventure, still with her New- 
foundland crew, proceeded first to Glasgow, then north to 
Archangel. The crews all had great stories to tell of their visit 
to Russia when they returned. '° One of the most interesting 
comments was that of Captain Bob Randell of the 
Bonaventure who reported having steamed through a large 
patch of whitecoats in the White Sea on March 19th., 1916; 
he only regretted he did not have sealing equipment and 100 
Newfoundland sealers with him.!! We will hear more of the 
White Sea whitecoats later. 

As with the other ships, these vessels were renamed: 
Beothic became Geffogiy Sedov; Bellaventure became 
Aleksandr Sibiryakov; Bonaventure became Vladimir 
Rusanov; and Adventure became Semen Dezhnev. 

I have not forgotten Baine Johnstone’s ship the Iceland, 
which may be confusing to some of my readers. This was not 
the old wooden sealer, the Iceland. Indeed the ship in ques- 
tion never reached Newfoundland at all. She was a steel-built 
vessel, larger than the Lintrose i.e. about 4,000 tons dis- 
placement, with engine: of 3,200 h.p. and a speed of 13% 
knots. She had been ordered by Baine Johnstone & Co. from 
a shipbuilder on the Clyde, but even before she was 
launched, the company sold her to the Russians, no doubt at 
a handsome profit. She was launched in 1915 and reached 
Archangel late in that year. '* She was renamed Semen 
Chelyuskin. 

The last of the group of Canadian and Newfoundland 
ships to be purchased by the Russians was the Canadian 
icebreaker J.D. Hazen. In February of 1916 when the Rus- 
sians made their first overtures, the J.D. Hazen was still 
being built, at Canadian Vickers yard in Montreal. She was 
launched in May, 1916, the first modern icebreaker to be 
built in Canada. With a displacement of 5,250 tons, she haa 
engines of 8,000 h.p. and could steam at 16 knots. She 
reached Archangel in January 1917, and was renamed the 
Mikula Selyaninovich. 


a cet et ba es See 


+ -— = 2 es i El TT LRT A EE ——— _— 
“IIAOIC] PIL, “A AS91UN0D OOYY “GIEl PUP E161 U2EMI2q ‘AaupA : = 
oi sanbseg xne Wo0g wos UNI IepNZaI Jay UO asoqurT IY] *F sintee SANE tage a Ca ic Be Se a A anh Sine 


anos ua Aig daqan¢) Butssed uazozy ‘gq’ 194e91g9991 ay], “g a1n3 


Le | 


; ‘uojajddy sewoy], “1 
S91INOI O10Y_ ‘2IA1IS JD}UIM PURIS] PleMpy IouUlIg IYI UO aTIYM 
I I I I ‘uojaddy sewoy  ‘1py Asaiuno 
NeNS purpaquinywoKN ut so1 ay) ul pawiuwuel opuapy ay, °*% andy o10"d ‘6061 Ut apATD ay) UO Se say UO (aL pun] a ain3sig 


NEWFOUNDLAND QUARTERLY 


THE 


THE NEWFOUNDLAND QUARTERLY 23 


ll of 1915 there were many rumours current in 
ut the Nascopie had also been sold to the Rus- 
as another of the steel sealing vessels, jointly 
b Bros. and the Hudson's Bay Company; every 
plied the waters of Hudson Bay, resupplying 
the latter company. In fact the rumours were 
Job Bros. sold their share in her to the H.B.C. 
r chartered her to the Russian Government for 
arting January 1916. So the Nascopie too was in 
a, before returning to establish her name in the 
orth. *% 
Newfoundland with its sealing fleet decimated, 
Canada disrupted, and its cargo fleet depleted, 
itch our attention to the White Sea and see how 
ships fared. Their task was to escort freighters 
ice of the White Sea, but also carrying war 
mselves. Thus even on her trip to Archangel in 
3, the Bellaventure, Capt. Charles Cross, picked 
ifles and a cargo of ammunition at Aleksan- 
* the present Murmansk) and hauled them to 
4 
ere very soon casualties among them. The first 
o (Lintrose). While taking a party of officials to 
ess on the Murmansk Railway, she hit a rock in 
ya Guba (the western arm of the White Sea) in 
d sank with a massive gash in her side. ** Then 
17, the Chelyuskin (Iceland) blew up in the 
’ Archangel while unloading munitions. There 
ble loss of life and very serious damage to the 
llations. '6 
Revolution in November 1917, the Bol’sheviks 
lof Archangel and all these vessels hoisted the 
i Sickle. Almost immediately a plan was put 
would for the first time link the names of these 
t of the Northern Sea Route. The plan was to 
m Western Siberia, where there was a surplus, 
and its tributaries to the sea by river craft; 
d be trans-shipped to seagoing vessels and 
changel, where the food situation was critical. 
st 1918, the river craft started downriver from 
hile the seagoing convoy was being assembled 
; the icebreaking vessels allocated to escort the 
ere the Dezhnev (Adventure); Rusanov 
e); Sedov (Beothic); Sibiryakov 
2); and Solovey Budimirovich (Bruce). '’ 
onvoy never sailed: on August | ships of the 
gan forcing their way up the Dvina to Ar- 
is was the beginning of the ‘Intervention’, 
sh, Canadian and American troops assisted the 
mary forces in fighting agains the Bol’sheviks. 
t to deny the British access to Archangel, the 
aninovich (J.D. Hazen) ‘and the icebreaker 
‘re scuttled to block the channel. In fact the job 
the Royal Navy ships got past, and the scuttled 
efloated.'* 
hips in the White Sea now came under the 
Royal Navy and the plans for the convoy to the 
e aborted. Several of the icebreakers went to 
efit in the fall of 1918, e.g. Kanada and Mikula 
. While the former returned to the White Sea, 
ed in Britain. Subsequently she was handed 
nch, and in 1923 was bought back by Canada. 
me Mikula she was a familiar sight on the St. 
until 1937.'9 


The Dezhnev (Adventure) also made a trip to Britain 
late in 1918. On the return trip, on December 18, hauling 
munitions from Britain to Murmansk, she disappeared 
without trace off the coast of Norway. *° 

The food situation in Archangel under the Whites was 
no better than it had been under the Reds; the political scene 
had also changed in Western Siberia, where the wheatlands 
were now controlled by the Whites under Admiral Kolchak. 
The White Russians therefore decided to mount a grain 
expedition via the Kara Sea, for the summer of 1919. In part 
it involved the exchange of grain for cargoes of industrial 
goods from Britain, but for the most part, it involved the 
movement of grain down the Ob’ by river craft to rendez- 
vous with seagoing ships which would haul the grain via the 
Kara and Barents seas to Archangel. The ships assembled 
for the task were a pretty motley collection; among the 
escorting icebreaking vessels were Ivan Susanin as the Minto 
has been renamed, the little Solambala (J-T. Horne) and 
Solovey Budimirovich (Bruce). In the event the operation 
was only a limited success; with the defeat of the Whites in 
Western Siberia, the trans-shipping operation at the mouth 
of the Ob’ was abandoned. ** 

The Whites were also in full retreat in the Archangel 
area, the Allies having withdrawn their support. With the 
final collapse of the White regime in Archangel, the Kanada 
(Earl Grey) was an active participant in one of the most 
bizarre episodes of the Intervention. On February 19, 1920 
General Miller, leader of the Whites, fled from Archangel 
with a large number of White officers, officials and their 
families, aboard the icebreaker Kozma Minin, leaving his 
rank-and-file soldiers to the mercies of’ the Bol’sheviks. 7? 
The Kanada was armed with a couple of 3-inch guns and set 
off down-river in hot pursuit. She caught up with the Minin 
and there began one of the strangest battles in naval history; 
an artillery duel between two icebreakers working through 
ice.?* Minin gave the Kanada the slip during a snowstorm, 
but the former was running low on fuel. At this juncture the 
Minin encountered the Rusanov, Sibiryakov and the small 
Russian icebreaker Taymyr. ** Under the threat of Minin’s 
guns all the coal was transferred from these ships, and they 
were left drifting helplessly in the ice as the Minin resumed 
her flight. The Kanada caught up with her again, but when 
one of her guns was put out of action the captain abandoned 
pursuit and turned for home. 

On May 15, 1920, Kanada was renamed III 
International, and joined the Soviet White Sea Fleet as an 
auxiliary cruiser. Already events were unfolding which 
would lead to the next dramatic event in her long career. In 
January, 1920, the Solovey Budimirovich (Bruce) had been 
dispatched by the White Government from Archangel to 
Murmansk with supplies and passengers, mainly highrank- 
ing White officials and their families, leaving Archangel 
while the going was good. En route she was to pick up a cargo 
of reindeer meat in Cheshskaya Guba. ** In the event she 
became stuck in the ice and drifted east through the straits of 
Karskiye Vorota into the Kara Sea. Meanwhile back in Ar- 
changel the White authorities had more pressing worries 
than the fate of the Solovey Budimirovich, and her 85 
passengers, including women and children. By the time the 
Reds had consolidated their position in Archangel, and were 
able to give some thought to the vessel’s predicament, she 
was in a serious plight, out of coal, and with food running 
low. 

Two vessels were sent to her rescue: III International 
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1 Archangel on June 15, 1920; meanwhile in re- 
in appeal to the Norwegian government the ice- 
atogor (later renamed Krasin), which had been 
y the British Admiralty, was on her way from 
der the Norwegian flag, and with the veteran 
arctic explorer, Otto Sverdrup in command. *° 
19th both vessels reached the Solovey 
ich, which by now had drifted with the ice to 
ithe middle of the Kara Sea. Coal and provisions 
ferred to her and all three vessels started south. 
sting aspect is that several White officers and 
uught asylum aboard the Svyatogor which was 
der the Norwegian flag. On July 3 Solovey 
ich and III International reached Archangel. 
ereafter, III International was again renamed, 
edor Litke. 
he railway system demolished and the economy 
‘upted, the food situation in Archangel was, if 
en worse than ever by now. Hence in the summer 
ther expedition to the Kara Sea was organized, 
ose of hauling grain from Western Siberia, this 
r the Soviet flag. Once again the former New- 
ships played a major part. *’ A motley collection 
rs was escorted to the mouths of the Ob’ and the 
, Sedov, Rusanov, Malygin (as the Solovey 
ich has now been renamed) and Sibiryakov. 
i the fleets of river craft laden with grain headed 
wo great Siberian rivers, to be met by convoys of 
ips at the mouths, where the grain was tranship- 
d back to Archangel, it greatly alleviated the 
pd shortage in that city. 
inter of 1920-21 the Newfoundland ships would 
other significant contribution to the health and 
the citizens of Archangel; the circumstances here 
2 a source of quiet amusement to Newfoundlan- 
winter a typhus epidemic was raging in the city; 
s there a food shortage, there was a total lack of 
jasic item for combating such an epidemic. In this 
pody thought of making soap from seal fat, and 
right idea of mounting an expedition to the neck 
e Sea, traditionally a harp seal whelping ground 
comparable to the Newfoundland sealing 
Then somebody remembered that the icebreak- 
kov, Sedov and Rusanov were lying idle in the 
d it was proposed to send them out to huntseals. 
€ was strong opposition, because it was felt that 
essels would be much too awkward for the job, 
they hadn’t been designed for such a purpose! 
much the Soviet authorities knew about the past 
these ships. 
-vent they set off on February 1, 1921 and hunted 
or two months, returning with 43,720 pelts anda 
e quantity of seal meat. From then on, until the 
rld War, and possibly even later, these ships, and 
a (Bruce) made a sealing trip to the neck of the 
every spring. *® In 1928, for example, they 
175,000 pelts. 
921 season, an effort was made to place the Kara 
ion on a sounder footing. °° The emphasis was 
»rting of consumer goods, e.g. agricultural and 
chinery from Western Europe, and the export 
rn Siberia of agricultural products such as grain 
i well as the established movement of grain from 
; of the Siberian rivers. Once again Sedov, 


Rusanov and Sibiryakov, along with the Malygin took part 
in the operation. 

Throughout the Twenties the Kara Sea expedition in- 
creased in scale. With re-establishment of the railway system, 
the movement of grain to Archangel was phased out and 
greater stress was laid on the importing of machinery, etc. 
and the exporting of grain and raw materials from Western 
Siberia to Europe. Throughout the Twenties the ship which 
provided the icebreaker escort to these convoys of freighters 
as they plodded across the Kara Sea, was the Malygin 
(Bruce). Rusanov and Sedov also provided assistance in 
some years. *! 

The expansion of activity from the Kara Sea to the 
whole of the Northern Sea Route developed gradually, al- 
though development of the Northern Sea Route from Atlan- 
tic to Pacific as a normally-operating waterway had been a 
basic item of Lenin’s policy from the start. First however, it 
was essential to explore the Soviet Arctic thoroughly, sound 
and chart the channels, and establish radio and weather 


stations. 
The efforts in this direction began almost accidentally. 


When Nobile’s airship the Italia crashed on the ice to the 
north of Svalbard (Spitsbergen) in the summer of 1928, an 
international rescue effort was launched. Ultimately the sur- 
vivors were rescued by the Soviet icebreaker Krasin. What is 
not generally realized however, is that two other Soviet ves- 
sels spent a good part of the summer of 1928 searching for 
the missing Italians. The Malygin fought her way north 
through very heavy ice to the east of Svalbard, and launched 
an aerial search from there. ** Meanwhile the Sedov 
conducted a search of the southern coasts of Zemlya Frantsa 
losifa (Franz Josef Land), propably the first Soviet vessel to 
visit that archipelago. ** 

The following year (1929) the Sedov returned to Zem- 
lya Frantsa losifa, and established a weather station at 
Bukhta Tikhaya. ** In part this was to forestall the Nor- 
wegians who were showing considerable interest in this part 
of the Soviet sector of the North. Sedov also steamed north 
of Zemlya Frantsa losifa, reaching a latitude of 82°14’N, a 
world record at the time. 

The following season (1930) an important step in the 
development of the Northern Sea Route was made. In 1913 
an Imperial Russian expedition had discovered the ar- 
chipelago of Severnaya Zemlya, mid-way along the Sea 
Route, but it had been able to explore only the east and south 
coasts, and only sketchily even then. *° How far the landmass 
extended north and west was totally unknown. Hence in the 
summer of 1930, it was planned to land an exploration party 
on the archipelago. 

The ship chosen for this task was the Sedov. First she 
made another visit to Zemlya Frantsa losifa to re-supply and 
enlarge that station there. Then after coaling from the 
Sibiryakov which had come north with coal to Russkaya 
Gavan in northern Novaya Zemlya. Sedov need east ac 
ross the Kara Sea. A party of four men, with dogteams and 
led by G. Ushakov, was landed on a little island off the west 
coast of Severnaya Zemlya, and a base camp was built. *° 


(To be concluded in next issue) 
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Yext year it was Maygin’s turn to visit the High Arctic. 


the first Inturist cruise ever to go to the Arctic, she _ 


1ed north to Zemlya Frantsa Iosifa. There she 
z-vous'd briefly with the German airship Graf Zeppe- 
1ich was making a three-day arctic flight. ** The main 
ase of this rendez-vous appears to have been to ex- 
se mail for philatelic purposes. 

\fter these preliminary ventures into the western part 
Soviet Arctic, in 1932 it was felt by the authorities that 
me had come to try to send a vessel right through the 
1ern Sea Route in one season, clearly a prime requisite 
ere to become a commercial route. While four ships 


had been right through from Pacific to Atlantic previously, 
all had been forced to winter at some intermediate point. 

The vessel chosen to make this attempt was the 
Sibiryakov (Bellaventure). ** Sailing from Archangel, she 
first headed east to Dikson where she took on full bunkers 
before heading east to Severnaya Zamlya. Her next stop was 
at Ushakov’s base camp on the little island off the west coast 
of the archipelago. He and his companions had been busy in 
the previous two years: they had explored and mapped the 
entire archipalego *® and were able to give the Sibiryakov’s 
captain a map of Severnaya Zemlya to assist in the next part 
of her journey. 
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Hours after Sibiryakov left the base camp, the Rusanov 
Bonaventure) hove into view, to evacuate Ushakov and his 
ompanions. Her next call was at Cape Chelyuskin, the most 

rtherly point in Eurasia, and in many ways the key to the 
hole Northern Sea Route, where she established a weather 
tation. *° 

Meanwhile Sibiryakov had rounded Severnaya Zemlya 

n the north, the first ship ever to do so, and was butting her 
ay south through the ice of the Laptev Sea to Tiksi at the 
outh of the Lena. Here she bunkered, then with a couple 
f river paddle steamers in tow, headed on east; the latter 
ere bound for the Kolyma River. 

On the last leg of her voyage, Sibiryakov ran into excep- 
ionally heavy ice, and only a few dozen miles from Bering 
Strait she lost all the blades off her propeller. Undaunted the 
viet captain had resorted to a manoeuvre almost identical 
that resorted to by Capt. George Barbour of the Nascopie 
a similar predicament during the 1912 seal hunt here. 
tting every man to work, including scientists and jour- 

alists, the captain moved all the cargo in the for’ard hold on 
the fo’c’slehead, then shifted all the coal for’ard into the 
or’ard hold. This brought the propeller sufficiently far out 
f the water that the engineers working from a scaffolding 
id on the ice, could replace the broken propeller blades 
ith spares carried for the purpose. The coal and cargo were 
en restowed and the ship got under way again. 

But next day disaster struck again. On’'the propeller 
triking a tough floe, the propeller shaft sheared, and the 
hip was left helpless. Undefeated, the Soviet captain rigged 
mprovised sails from tarpaulins and lifeboat sails, and with a 
favourable wind and a fair current, managed to sail the 
ibiryakov out of the ice to where a trawler was waiting to 

ke her in tow in Bering Strait. Thus, although Sibiryakov 

id indeed complete the first one-season passage of the 

orthern Sea Route, it was far from being an unqualified 
success. 

Sibiryakov was towed south some 2,700 miles to Vla- 
divostok, then proceeded to Yokohama in Japan where re- 

airs were effected. From there she returned to Archangel 
ia the Suez Canada and Gibraltar. 

The following year, 1933, saw several major develop- 
ments; first ofall, early in the year came the formation of the 
Northern Sea Route Administration, a government depart- 
ment with very wide powers, whose main task was to develop 
the Sea Route as a regularly operating waterway. *! In its 
first year of existence, it dispatched two expeditions to bring 
that goal closer to reality. 

Firstly, it was decided to repeat the Sibiryakov 
experiment, in an attempt to get aship right through the Sea 
Route in one season. The vessel chosen was a new ice- 
strengthened freighter, the Chelyuskin. ** In the event the 
outcome of this venture was even more catastrophic than the 
previous year. The Chelyuskin became helplessly jammed 
in the ice at about the spot where Sibiryakov had lost her 
ropeller, and drifted with the ice gently towards Bering 
traigett. Right in the Strait, however, the direction of drift 
changed, and the ship drifted back north into the Arctic 
Ocean. Ultimately in February, 1934, the ship was crushed 
and sank; her crew had taken refuge in a camp on the ice, 
and were evacuated from there by remarkable airlift opera- 
tions, 
The other expedition that year was much more success- 
ful, the First Lena Expedition. This was the first convoy of 
freighters to proceed from the west to the mouth of the 


> 


massive Lena River. ** It consisted of three freighters and 
also a tug and a large barge which would work on the river. 
The main escort vessel was the Krasin, but Sibiryakov, 
Sedov and Rusanov all played an important support role. 
Despite very heavy ice in the Kara Sea, they shepherded 
their charges safely to their destination. 


That same year, 1933, saw yet another suprising de- 
velopment. In the search for icebreaking vessels the new 
Northern Sea Route Administration was ready to consider 
all possibilities. As a result, after an initial survey the S¢dko 
(Lintrose) sunk in the White Sea 16 years previously, was 
raised, cleaned out, and towed to Archangel where a mas- 
sive refit was put into operation. ** It was even proposed, 
too, to refloat the Ivan Susanin (Minto), which had been 
wrecked just east of the White Sea in 1922, but this sugges- 
tion came to nothing. 4° 

It is now time to follow the fortunes of the Fedor Litke. 

“in 1923 she was transferred to the Baltic and in 1925 to the 
Black Sea, where for the next four years she was occupied in 
maintaining winter navigation to the ports of the Sea of Azov 
and northern Black Sea. *° In this she may well have worked 
in company with the little Solombala (J.T. Home), which was 
also transferred to the Black Sea in the early Twenties, and 
was sunk there in 1941. 

In 1929, however, Litke returned to northern waters, 
initially in response to a crisis which had developed in the 
Soviet Eastern Arctic. A colony of Siberian Eskimos had been 
settled on Wrangel Island in 1926, partly to consolidate 
Soviet sovereignty over the island. Since then, however, all 
attempts at reaching the island for resupply purposes had 
been defeated by ice. 

Hence in 1929 the Fedor Litke was called to undertakea 
relief operation. Reaching Vladivostok via Suez and 
Singapore, *? she loaded with supplies and a relief party for 
the weather station on Wrangel Island, and steamed north 
through Bering Strait. Despite extremely heavy ice, she ac- 
complished her mission. ** 

-During the winter of 1931-32 she was called upon to 
undertake another rescue mission. Three steamers were 
jammed in the ice at various places in the Sea of Okhotsk. In 
the first extended winter voyage in those waters, lasting from 
December 5 until May 12, 1932, she rescued all these ships 
and several others. *® Of those 159 days Litke had spent 141 
in ice; at one stage she herself was jammed and almost out of 
coal, and drifted for 61 days before another ship could 
relieve her. 

After this expedition, Litke did not spend very long in 
Vladivostok. On her next voyage she was bound for the 
mouth of the Kolyma River. Single ships had been making 
the trip to the mouth of that river annually since 1911, but 
now, in order to accelerate development of the Kolyma 
Basin, the Soviet Government had planned to mounta fairly 
massive expedition, the Northeastern Polar Expedition, in 
the summer of 1932. The Fedor Litke would escort seven 
steamers, two river tugs and four barges to the mouth of 
Kolyma. *° In the event, the ice in the Chukchi Sea was 
extremely heavy that summer, and it was September 4th 
before they reached their destination. This happened to 
coincide with the arrival of the Sibiryakov (Bellaventure) 
bound in the other direction oF her through-passage, and 
they exchanged greetings and good wishes. , 

With the onset of winter storms and freeze-up, the un 
loading operation had to be abandoned on September 21, 
1932. The Fedor Litke and her convoy wintered in a shel- 
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tered spot nearby, finished unloading in the summer of 
1933, then started for home. Despite having been quite 
badly damaged in the ice, the Fedor Litke made a gallant 
attempt to assist the ill-fated Chelyuskin as she drifted in the 
Chukchi Sea in the fall of 1933, *' and it was not untl 
January 1934 that she returned to Vladivostok. 
Determined, despite the outcome of the Sibiryakov and 
Chelyuskin expeditions, to demonstrate the feasibility of the 
Northern Sea Route, in 1934 the Northern Sea Route Ad- 
ministration decided to mount another attempt, this time 
from east to west. The ship chosen was the Fedor Litke.*? 
_ After a major refit in Japan, she sailed from Vladivostok on 


June 28, 1934; despite heavy ice near Wrangel Island and in 
the eastern part of the Kara Sea, she reached Murmansk on 
September 20 and Leningrad on October 7. En route she 
had liberated three of the ships of the First Lena Expedition, 
who had been forced to winter in the Laptev Sea. Thus the 
Fedor Litke (Earl Grey) had earned the distinction of being 
the first ship to traverse the Northern Sea Route in one 
season without mishap. 

The Soviet authorities were quick to follow up this vic- 
tory; in 1935 the Fedor Litke was selected to escort the first 
freighters through the Sea Route. *3 They were the 
_Vantsetti and Iskra; they sailed from Leningrad with car- 
_ goes of grain on July 8; they reached Vladivostok on October 
8th., after a voyage of 7,700 miles. 


That same summer, other records were broken. Having 
been refloated in the summer of 1933, Sadko (Lintrose) 
_made a minor shakedown cruise in the summer of 1934, *4 
~and now in the summer of 1935 she set off on what was called 
the First High Latitude Expedition. 55 This was primarily an 
oceanographic expedition; Sadko with all the space orginally 
intended for passenger accommodation, made an excellent 
scientific research vessel. Leaving Murmansk on July 12, she 
first carried out oceanographic work in the Greenland Sea, 
then, rounding the north end of Svalbard, she cut across the 
Barents Sea and refuelled from a collier in northern Novaya 
Zemlya. From there she pushed north into the 
northern part of the Kara Sea, and on north into the Arctic 
Basin. There she conducted some of the first deepsea 
oceanographic investigations, and reached a record latitude 
of 82°31’N at 88°30’E. This was a record for a ship still 
steaming through the ice; rather than drifting passively with 
it. On September 28th., Sadko was back at Archangel, having 
made an epic contribution to the study of the Arctic Ocean. 

In 1936 the volume of traffic moving to and fro along 
the various sections of the Northern Sea Route increased 
substantially. Twelve ships made the through-passage from 
west to east, and two from east to west. Perhaps most signific- 
ant is the fact that the first warships were escorted through 
the Sea Route. These were two small destroyers, Voykov and 
Stalin. °° Being oil-fired they had to take their fuel supplies 
with them in the tankers Maykop and Lok-Batan. The vete- 
ran icebreaker Fedor Litke was given the task of escorting 
vulnerable convoy through the ice of the Northern Sea” 
Route. The destroyers left the White Sea on July 30th, and 
on September 20th Litke led them through Bering Strait 
into the Pacific. 

The strategic importance of this voyage is, of course, 
enormous. It meant that the Soviet Union had the capacity to 
move surface warships undetected (prior to satellite photo- 
graphy) from Atlantic to Pacific #@ vice-versa. Some use of 
this was made during World War II, but the information 
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available on military use of the Northern Sea Route ts ex- 
tremely sketchy. 

Next year the tempo of activity on the Northern Sea 
Route rapidly increased, with all the former Canadian and 
Newfoundland vessels heavily involved — escorting con- 
voys; establishing and re-supplying weather stations; and 
carrying out oceanographic work. But this development was 
to receive a rude shock at the end of the 1937 season. Due to 
severe ice conditions and some poor decisions as to deploy- 
ment of icebreakers and movements of convoys, when 
freeze-up came in the fall, some 27 ships, including all but 
one of the effective icebreaking vessels, were jammed in the 
ice, and forced to winter at scattered sites al] along the Sea 
Route. 

Thus Rusanov (Bonaventure) with two freighters was 
forced to winter at Tikhaya Bukhta in Zemlya Frantsa losifa. 
They were caught by freeze-up when supporting a late- 
seasonal aerial search for the missing Soviet pilot Levanevs- 
kiy. At Dikson at the mouth of the Yenisey, six Spanish 
timber ships were caught by freeze-up. 

Fedor Litke and a convoy of five ships were trapped in 
the ice off the south coast of Severnaya Zemlya; Lenin with 
another convoy was drifting in the southern part of the 
Laptev Sea. Finally, Sedov (Beothic), Malygin (Bruce) and 
Sadko (Lintrose) were drifting together to the northwest of 
the New Siberian Islands. Sibiryakov (Bellaventure) was not 
involved in this disaster; simply because she had run 
aground near the south tip of Novaya Zemlya the previous 
fall (1936); had spent the winter half-submerged among the 
rocks and the ice; had been salvaged in the summer of 1937; 
and was now undergoing a refit at Archangel. Otherwise she 
too might well have been forced to winter somewhere along 
the Sea Route. 57 


In March of 1938 a large scale aerial evacuation of 
excess personnel took place from Lenin’s convoy and from 
Sedov, Malygin and Sadko. Then when the 1938 navigation 
season began, the veteran icebreaker Yermak battled her 
way through the ice to rescue one group of ships after 
another. °° 

Sedov, Malygin and Sadko posed the biggest challenge; 
by August 1938, they had drifted to 83°04’N, to the north of 
the Laptey Sea. Nevertheless Yermak managed to reach 
them on August 28th., cut them loose, and re-fuelled them. 
Sedov (Beothic) posed the biggest problem; her rudder had 
been bent in the ice. Hence, she could not steer, and yawed 
uncontrollably when under tow, so that the towline kept 
parting. The final solution was to man the ship with a crew of 
15 volunteers, provisions for several years, and make the 
best of a bad job by designating her a high-latitude drifting 
station. °* On August 30th., Malygin, Sadko and Yermak 
headed south, leaving Sedov adrift in the ice. 

The Sedov (Beothic) drifted steadily north and west, 
along a route very similar to that taken by Nansen’s Fram in 
1893-96. There were frequent alarms when pressure ridges 
threatened to engulf and crush the ship, but the Sedov 
survived them all. In August 1939, she reached her highest 
latitude 86°39’30’N, only 230 miles from the North Pole . 
Finally, in January 1940, the new icebreaker losif Stalin 
ploughed into the edge of the ice to the west of Spitsbergen, 
rendez-vous'd with the Sedov, and broke her free of the ice. 

Her long drift in the ice, 3,800 miles in 812 days, was over. 
_ The next few years took a heavy toll of the old New- 
foundland and Canadian ships. Malygin (Bruce) was the 
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first to go. In 1939 she had made the through passage from 
Archangel to Vladivostok, escorting freighters and carrying 
out oceanographic work en route. ®° In 1940, she was back in 
the Arctic doing survey work in the Chukchi and East 
Siberian seas; she also re-supplied the weather station on 
remote Ostrov Genriyetty. But on the way back south she 
foundered in a hurricane off the east coast of Kamchatka on 
October 27, 1949. There were no survivors. *! 

With the outbreak of war between Germany and the 
Soviet Union in 1941, the arctic icebreakers began working a 
double shift, as it were; in winter they were escorting convoys 
to and from Archangel, while in summer they carried on 
their normal duties along the Northern Sea Route. In the 
summer of 1942, two of the old Newfoundland ships were 
lost in the Kara Sea while on their way to re-supply weather 
stations. 

First the Sadko (Lintrose) ran aground and was totally 
wrecked on one of the lesser known and poorly charted 
island groups in the Kara Sea. Her entire crew were taken off 
by the icebreaker Lenin which had gone to her rescue, but 
the ship itself was beyond assistance. *? 

In August of that summer, Sibiryakov (Bellaventure) 
was steaming north across the Kara Sea from Dikson, bound 
for the weather station at Cape Arkticheskiy on the northern 
tip of Severnaya Zemlya. °° Not only was she to re-supply the 


station and relieve the personnel, but a crew of workmen she 
was carrying were to enlarge the buildings. Hence there 
were over 100 people on board. 

Suddenly near Ostrov Beluga a strange ship was sighted 
and was quickly identified as a warship. She was the German 
pocket-battleship Admiral Scheer, prowling the waters of 
the Kara Sea in search of convoys with war materials coming 
through the Northern Sea Route from American and Cana- 
dian Pacific ports and bound for Archangel. Due to ice and 
fog, the German raider had been unable to intercept any 
convoys so far, and on sighting the lone icebreaker, her 
captain decided to try to seize any ice charts or reports on 
board the Soviet vessel. 

In the event, instead of stopping engines and lowering 
her flag, the behaviour the officers of the Scheer anticipated 
from their experience of Allied merchant ships in the Adan- 
tic, the Sibiryakov turned on full power and headed for the 
shelter of nearby Ostrov Beluga. And when the first salvo of 
11-inch shells from the Scheer’s main armament came hurtl- 
ing towards the little icebreaker, the Russian captain re- 
sponded with a pair of 3-inch guns. By this suicidal conduct, 
the Soviet captain hoped to delay the German warship long 
enough to permit a convoy he knew to be nearby to escape 
into the ice and the fog. 

There could be only one outcome to such an unequal 
contest. Within minutes Sibiryakov was on fire and sinking; 
the captain was badly wounded, but ordered the sea-cocks 
opened before leaving his ship. Only 19 survivors were 
picked up by the Germans; one man managed to get ashore 
on Ostrov Beluga and somehow stayed alive unul picked up 
almost a month later. 

Thus only the Fedor Litke, Sedov and Rusanoy 
survived World War II. In the postwar years, the Litke 
operated almost exclusively as a high-latitude research ves- 
sel. First, however, she underwent a major refit at Liverpool 
in 1947. 

In 1948 she carried out oceanographic research in the , 
northern Laptev Sea, east of Severnaya Zemlya. Then in 
1955 she was involved in her last major arctic expedition; the 
main objective was high-arctic oceanography to the north of 
Franz Josef Land. ** While on this voyage, she reached the 
remarkable latitude of 83°11’N. As the highest latitude 
reached by a surface vessel under power, and not drifting 
passively with the ice, this record still stands. 

The next season, 1956, saw Litke on what seems to have 
been her last trip to arctic waters. She was engaged in a study 
of the currents in the northern part of the Kara Sea. ®° This 
fine old ship was finally broken up in 1959, but her wheel- 
house is preserved in the Maritime Museum in Moscow. 

The postwar careers of Rusanoy (Bonaventure) and 
Sedov (Beothic) are even more hazy. All that is known about 
Rusanov is that she was taken off the Soviet register of ships 
in 1957, °° and was presumably broken up. Sedov (Beothic) 
was still resupplying arctic weather stations in 1955 and 
1956. She was removed from the Soviet register of shipping 
in 1967, ®* and again was presumably broken up. 

This completes the story of what happened to these 
various ships when they sailed from Newfoundland and 
Canadian waters, so long ago. What they achieved, and their 
incredible endurance through thousands of miles of batter- 
ing through arctic ice decade after decade, is a wonderful 
testimonial to their builders, their designers, and to the 
Newfoundland captains whose accumulated wisdom and 
experience in handling ships in ice, was injected into the 
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Figure 14. Members of the crew of the 
Sedov clearing the ice from her rudder in 
order to ascertain the damage it had sus- 
tained. Photo courtesy Stefansson Col- 
lection, Baker Library, Dartmouth Col- 
lege. 
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Beothic 
Figure 15. The Georgiy Sedov (Brwee) as 
she appeared at the end of her drift, 
when met by the icebreaker Josif Stalin 
west of Svalbard. January 1940. Photo 
courtesy Stefansson Collection, Baker 
Library, Dartmouth College. 


Figure 16. Captain K.S. Badigan of the 
Sedov and her radio-operator A.A. 
Polyanskiy composing a telegram to in- 
form Stalin that Sedov has emerged 
safely from the arctic pack. Photo cour- 
tesy Stefansson Collection, Baker Lib- 
rary, Dartmouth College. 
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design of the Newfoundland ships. However the real credit 
and kudos must go to the Soviet captains; with these ships, in 
most cases not specifically designed for working in arctic ice, 
they opened up the Soviet Northern Sea Route, a route 
which is now of inestimable importance to the economy of 
the Soviet Union. 
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